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In this issue: Circuits for the TV Fringe e 
Novel Rain Detector « Regulated Power Supply 


— 
a 
DUND RECORDING SYSTEM 


For YOU, the Local Radio Dealer and Serviceman... 


\ 


HOW? By telling millions of radio listeners 


and television viewers that you, the local Radio 
dealer-serticeman ,.. are best qualified to sell 
and install RCA Radio Batteries. The RCA Bat- 


tery message, beamed out on our big national 


Here are 3 more ways 
we are helping you 
1. We help you advertise on 


the RCA Battery carton itself. 


A printed message on the carton 


of each volume-type RCA Battery 
tells the owner of a portable radio to come to you, his 


radw dealer, when it’s time to buy replacements. And 
right on the batteries there’s a space where you can 
stamp your oun name and address to pull repeat busi- 


ness back to you. 


2. We channel our principal battery distribution 
to YOU as a radio dealer and serviceman. And 
because radio outlets are the primary source for RCA 
Batteries, you get profitable repeat business from 
portable-radio owners in your Community. 


3. We will continue to provide fast, reliable battery 
service backed by a nation-wide warehousing and 


Were 
your door 


network radio and TV programs, is building 
BiG RCA Battery demand for you. Portable 
radio owners everywhere will be beating a path 
to your door. Be ready for them... 
mote, and sell RCA Radio Batteries. 


stock, pro- 


distribution organization geared to the needs of the 
radio trade. 


Now! Get ready to fill the sizzling 
demand for RCA Batteries . . . 


They're competitively priced for fast, easy sales. 
They're geared to your Radio trade. And your per- 
sonal stamp on the batteries you sell directs new 
customers and old friends to your door. So call your 
RCA Battery Distributor... get lined up for this 
profitable big volume business... RIGHT NOW, 


RA 


RADIO CORPORATION of AMERICA 


RADIO BATTERIES HARRISON, J. 
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You Practice COMMUNICATIONS 
I send you parts to build 


As part of my Com- 
munications 

you build this low 
power broadcasting 
transmitter, learn 
how to put a station 
“on the air,” per- 
form procedures de- 
manded of Broad- 
cast Station opera- 


This is just 
mon ee 


You Practice Radio SERVICING 
° e As part of my Servicing Course, 

on this modern radio yoo" 
chassis, transformer, loop an- 

tenna, EVERYTHING you need 
build with parts ] send to build this modern, powerful 
Radio Receiver! I also send 

parts to build many other Radio 
circuits You use equipment 
for practical experience and 
to earn EXTRA 

money in spare 


time. 


TELEVISION 


1 TRAINED 


THESE MEN 


worth of business; 
profit $6,850. 

Have one full time employee, 

an NRI student.”—-PHILLIP 

G. BROGAN, Louisville, Ky. 

“Four years ago, If 

was a bookkeeper, 

with a hand -to- 

mouth salary. Now 

I am a Radio Engi- 


castin Com: network.” 

NORMA Nea. WARD, 

Ridgefield Park, New Jersey. 
“When halfwa 

through the NR 


Sample Lesson 


ome SIGNAL” 


elevis 
ry 

‘ w the 
tube wor ice how t 
ness and contrast contr perate. You'll read 
about the image scanner, interlaced scanning, 
ete. Mail coupon r 


All N.R.1. Courses Include Television 


Both my Communications and Servicing 
Courses include lessons on Television 

my equipment you work on cire ta comme 

to both Radio and Television Televiaio 
America’s fast growing field. Ma 

graduates are now successful TV ians, 
Mail coupon now. 


Learn Servicing or Communications 
Practice at Home in Spare Time 


Do you want good pay, a job with a bright future and 
security? Would you like to have a profitable shop or 
store of your own? If so, find out how you can realize 
»» Tf~ your ambition in the fast growing, prosperous RADIO- 
TEL EVISION industry. Even without Television, the in- 
dustry is bigger than ever before. 90 million home and 
4 auto Radios, 3100 Broadcasting Stations, expanding use 
of Aviation and Police Radio, Micro-wave Relay, Two-way 
Radio for buses, taxis, etc.. are making opportunties for 
x 


Servicing and Communications Technicians and Cc. 

« A Licensed Operators 
on Television is TODAY'S Good Job Maker 

In 1950, over 5,000,000 TV sets sold. By 1954, 25,000,000 
esas tae mee TV sets estimated. Over 100 TV Stations now operating, 
Authorities predict 1,000 TV Stations. This means more jobs, good pay 
for qualified men all over the United States and Canada 


Many Make $10 Extra a Week in Spare Time 


Keep your job while training. Hundreds of successful RADIO-TELE- 
VISION TECHNICIANS I trained had no previous experience, some 
only a grammar school education. Learn Radio-Television principles from 
illustrated lessons. Get PRACTICAL EXPERIENCE—build valuable 
multitester—experiment with circuits common to Radio and Television 
Keep all equipment. Many students make $5, $10 extra a week fixing 
neighbors’ dios in spare time, SPECIAL BOOKLETS start teaching 
you the day you enroll. 


Send Now For 2 Books FREE—Mail Coupon 


Send now for my FREE DOUBLE OFFER. You get actual Servicing lesson to 
show you how you learn at home. Also my 64-page book, “How to Be a Success 
A — Television.” Read what my graduates are doing, earning; see equip- 

ractice with at home. coupon in envelope or paste on postal, 


Se: 
H, President, 2 National 
Our 38 
TELEVISION 
SIGNAL 


Institute, Washington 9, D. C. th Year. 


Good for Both- FREE 


course, I made $5 to 

$8 a week fixing sets 

in my spare time. 

Am now selling and 

meeting Television sets and 

tennas.”—E. EIT- 

ENBERGER, New Boston, O. 
“My first job was 
operator with KDLR, 
ined for me by 


me. 5. President, Dept. 2 oF 

Radio gton 9, D.C. 

@ Mail me Sample Lesson and 64-page Book 

vision. Both FREE. (No Salesman will 

Many N.R.L. trained men start their own Radio- 8 call. Please write plainly.) 

Television sales and service business without @ 

capital. Let me show you how you, too, can be § 

your own boss, have a good income from your 

own shop. Send coupon for FREE book now! 
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TRAIN (9%) for Security! Good-Paying Jobs! 


MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 


LEARN RADIO 
-TE LEVISION 


portur lio-T 


all the parts—even tubes! — 


for this modern Superheterodyne : " 
You learn to build it stey step you "<2 ] ili 
keep it! Get all the facts. Mail cou — 


Wale At Home—tn Your Spare Time 
p Method Home Tr ng gives 
i n in all pt 


rtr 


Only National Schools Gives You This 
Professional Tester! 


We Teach You How To Make Welcome 
Extra Money—While You Learn! 


Here ore only a Few of the 
Good-Paying Jobs You Can Choose 
Radio Station Engineer, District Serv 
ger, Aircraft Radio Inspector, Own Y 
Repair Shop, Inspector Techni 1, Serv 
Specialist, Special Government Jobs, Comp 
TV Service, Sound Truck Operator. Many 


Today’s Shortage of Trained Technicians A ice ' 

Creates Chance of a Lifetime For You! ttention! Men Going into Service Soon 

90.000.000 ho and a. di 2,000,000 TV 

sets. With me With Nat ‘ s Shop Method Home Training 


the great « ay " 
are wanted Radic- Telev n-Electronics! ing. You learn by d youd ur fast! Natior its gre 
a ed i dio-Television-Electronic . fir ‘ the f 
America’s fastest-growing field. High-pay jobs—the We send you many part sional, m " verge 
we eal quality. You do lots of practical experiments. You 
kind you've always wanted — are waiting for YOU! skilled trad Get the big pay you've always w 


Job Security! Big Money! For YOU! ong sodern Superheterodyne Receiver 


i ete NATIONAL SCHOOL 
in Today’s Expanding Industries! its. The free book tells you all about it. The 
ained Radio and Television technicians really make free sample lesson shows how easy the training LOS ANGELES 37, CALHORINA 2 ESTABLISHED 1905 
1 y these days. Thousands of N nal is. Use the coupon. Send tn Canada af Hastinas Va er. B 

ools £ ates—men just like you—are nin today without fail! 
good money all over the country. Why not you MAIL THIS COUPON 10 
And — National Schools graduates get the personal 

faction of being highly-skilled technicians. Men NATIONAL Dept. OF 42 
4000 South Street 
pe respect. Men who enjoy their w rk-rather 
than having to drag along in just any old job. Ges Angeles 37, California 
Mail me FREE the book menti reap in this ad. Also @ free 
National Schools Has Trained 1000’s : I understand no salesman will call on 1 

of Successful Men! Why Not YOU? 
In almost every state—and many foreig 
National Schools graduates are fi 
famous companies. Or running 
businesses. What are YOU waiting for 
Schools training is complete tra r ary ZONE STATS 
graduate you can take advanta of today’s big O Check here if you were released from the Service less than 4 years ago 


opportunities in Radio-Television- fast. 
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You learn from prepared t 
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trained 1000's of men like YOU! 
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HOW TO PLEASE 


4000000 


MUSIC LOVERS 


WQXR Depends on G-E Pickups and Styli to 
Capture Full Brilliance of Recorded Music 


Rated tops by professional users like WOXR, 
the radio station of The New York Times, G-E audio 
equipment is at a peak of popularity with lovers of 
good music. The same superb cartridges and styli em- 
ployed in WOXR studios are available for installation 
in home phonographs or sound systems — at prices your 
customers will appreciate. 


Highest sales in G.E.‘s history are being chalked 
up today by this outstanding line of high fidelity speak- 
ers, tone arms and pre-amplitiers. Don't miss your 
share of a fast-growing market that’s currently rated in 
the millions! Call your General Electric distributor for 
full information. 


Ask Us for This New Free 
Phono Accessories Folder 
¢ line-up of G-F audio 
pment ts listed here. W rite 


_ 2h 
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What you can do now 
to speed your 


SUCCESS IN RADIO- 


TELEVISION- 


ELECTRONICS 


Send for this FREE CREI Booklet and see 


PINHERE Is A vacancy coming up. It means a boost in 
pay, prestige and security. Can you fill it? 
The answer is “No,” if you postpone your preparation for 


success, 


During 
Armed 


technical educations, 


with 
World War I] CREI trained thousands more for the 


Services, Leading firms choose CREI courses for gt up 


fessional radio men 


training in electronics at company expense; among them 


The answer is “Yes,” if opportunity finds you ready. are United Air Lines, Canadian Broadcasting Corporation 
“Ready” means “TRAINED.” And your training must Trans Canada Airlines, Bendix Products Division, All 
start now, if you expect to be big enough for a bigger job. American Cables and Radio, Inc.. ROA Victor Division 
You ask “What can I do now?” You will find many valu- Mochlett) Laboratories, Canadian Marconi and Hepp 
able suggestions in a free booklet, “Your Future in the Mfg. CREVs practical courses are prepared by recognized 
New World of Electronics.” Not only does it picture fabu- experts. You get up-to-date material: your work is unde 
lous opportunities... it tells you what to do to grow with the personal supervision of a CRED staff instructor, who 
an industry desperately seeking trained men. Expansion is knows and teaches you what industry needs. Traini 
phenomenal: In the defense build-up alone, more than accomplished on your own time, during hours chosen by 
billion electronics contracts vou. As as graduate, you'll find your 
have been awarded. In 1951, the top CRE diploma the key to success 
inufacturers alone sold about $3 in Radio. TV and Electronics. At 
billion in equipment. It is estimated CREI Resident Instruction (day or your service is the CREEL Placement 
that by L961 the radio-electronics night) is offered Wastingion Bureau, which finds positions for 
Here work is done with the latest 
industry will do no less than $10 equipment, ideal! surcundings, advanced students and graduates 
billion per year, excluding defense der close personal supervision. New Although CREE does not guarantes 
orders classes start once a month. For a jobs, requests for personnel far ex 
Growing civilian markets include CREI Residence School catalog, ceed current’ supply. CRED alumni 
radio-equipped police cars, tire-equip- the leet hold top positions in America’s lead 
elow. 
ment, taxis, planes, ships—-in increas- ing firms 
ing numbers. There are industrial Now is the time to decide—to act 


radio network installations, medical 

applications, and countless others. There are 109 TV sta- 
tions now on the air. The FCC’s chairman predicts 1500 
stations within 5 years, and 2500 stations by 1961. Already 
it is there are 15,690,394 TV 


100,000,000 radios in operation. How these figures will 


estimated sets and over 
increase in the next few years, the most daring experts are 
reluctant to predict. This much is certain: Limitless num- 
bers of positions must be filled—in development, research, 
design. production, testing, inspection, manufacture, broad- 
casting. telecasting. and servicing. To fill these posts, 
trained men are needed—men who somewhere along the 
line are alert enough to improve their knowledge and skills. 


“Your Future in the New World of Electronics” 


CREI Home Study leads to greater earnings, by helping 


shows how 


get you ready for the openings described above 

CREI promises no short cuts. In an aceredited tee hnical 
school such as this. vou must study to transform your am- 
bition and energy into knowledge that pays off. Since its 


founding in 1927, CREI has provided thousands of pro- 


APRIL, 
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When opportunity knocks, knowledg: 
You supply the willlingness to lear 
Phis 


ambition and knowledge is unbeatable in the new Age of 


must be “at home.” 


We supply the technical training. combination of 
Electronics. Fill out the coupon and mail it now. We'll 


promptly send you your free copy of “Your Future in the 


New World of Electronics.” 


MAIL COUPON FOR FREE BOOKLET 


4 
CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 144D, 16th G Park Rd... N.W., Washington 10, D. C. 
; Send booklet “Your Future in the New World of Electronics’ and course outline. & 
CHECK TV, FM & Advanced AM Servicing”) Aeronautical Radio Engineering 
© FIELD OF Practical Television Engineering 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
© INTEREST Practical Radio Engineering ' 

Nome 
Street 
a City Zone State 
If residence school in Wash., preferred, check here [} 
TTT TT 
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SELL IMPROVED RECEPTION 


MERIT “TV™ Kit #1000 for edge te edge 
fecus—contains MDF-70 Cosine Yoke, 
HVO-7 Universal Flyback and MWC.-1 
Width Lineority Control! Keep a Kit handy 
i — you'll get plus business and a repute- 
tien fer “knew-how 


MDF-70 origina! of the 
“cosine” series —low hort, 
high vert inductance. Used 
by such famous sets as 
Radio Craftsman. Cosine Yokes will im- 
prove 10,000,000 sets now in use! 


MERIT...HQ for TV Service Aids 


MERIT's 1952 Catelog #5711 now avail- 
able introducing MERIT IF-RF Coils, 
includes Coll & Transtormer dota, listings. 
Other MERIT service aids: TV Rep! Guide 

#404, Sept. ‘5! issve —~covers 3000 mod- 
els. chassis of 82 mites; Cross Ref Data 
on IF-RF Coils, Form #14. Write: Merit 
Coil and Transformer Cérporation, 4425 
North Clark Street, Chicage 40. 


These three MERIT extras help you: 


* Exclusive: Tepe- 
morked with 
end hoek-vp data 


© Full technical data packed with 
every item 


‘ * Alsted in Howard Sams Photo- 


‘ * Merit is meeting the TV 


and conversion demand 
with line os complete os 
eur advence intormation 
werrans! 


PROwNE 


The Radio Month 


"WAYNE COY, chairman of the Fed- 


j}eral Communications Commission, re- 
signed his post with the FCC late in 
February to accept a position as full- 
time consultant with Time, Inc., pub- 
lishers of the weekly newsmagazine of 
that name, as well as the magazines 
Life and Fort ‘and the TV pres- 
entation, The March of Time). Mr. Coy 
will divide his time between New York 
and Washington, acc: ling to a repre- 


sentative of the publishing house. 


CANADIAN TV browicasts are ex. 


pected to start in August, according to 


J. A. OQuimet of the Canadian Broad- 
casting Corporation. Local availability 
of structural! stee! will determine wheth- 
er Montreal or Toronto will be on the 
air first. Programs for Ottawa will be 


provided later by an inter-city link with 


one or both of these cities. 


nation’s elec- 

industries 
icute short- 
funds. 
ting adequate appropriations 


SERIOUS LOSS the 
tronics and communications 
may from the FCC's 

age of personnel and its limited 
In reque 


result 


from Congress, Commissioner Coy cited 
tems in the FC¢ 
increase in 


and the 


workload 
portable-mobile 
lifting of the 


as only two 
—the 
authorizations 
TV freeze. 

Increased 


Vast 


funds for FCC operations 
President 


recent budget message 


Truman in his 
Additional mon- 

the 
increased 
work load expected with the lifting of 
the TV the 
President in his request for an appro- 
priation of 


were asked by 


itoring facilities required by de- 


fense program, as well as the 
“freeze” were cited hy 


$8,075,000, 


| OREGON AMATEURS wil! hold their 

annual convention at the Osburn Hotel, 
Eugene, Oregon, Saturday and Sunday, 
April 26 and 27. Highlight of the con- 
|} vention will be a demonstration by the 
| pioneer ham, Reinartz, of his 
| portable 1-kw Eimac transmitter. Hid- 
den transmitter hunts, demonstrations 
control of ship models, a 
“swapfest” and prize drawings will 
also be included among the features of 
the meeting. 


John 


of electronic 


AN AUDIO FAIR wil! be held in Chi- 
cago on May 25 and 24. It will follow 
immediately the Electronic Parts Show 
at the Conrad Hilton Hotel, and will 
j}oecupy three entire floors. It will be 
| open to the public. 

| 

MASS PRODUCTION smal! auto- 
matic radar device for jet fighters, pro- 
duced faster than any types of radar in 
World War Il, makes the unit the most 
widely used type in the world, accord- 
ing to Dr. W. R. G. Baker, vice presi- 
dent and general manager of the elec- 
tronics division of the General Electric 
Company. The radar unit, credited with 
American jet advan- 


giving pilots an 


tage over enemy planes in Korea, is be- 
Air Force, Navy and 
the 


ing installed in 
Marine 
world. 


Corps planes throughout 


ARMY'S WALKIE-TALKIES may 
soon be equipped with an alerting vi- 
that frees the 
tinuous listening. The device, invented 
by Neil C. Fowlison of Council Bluffs 
Iowa, is worn on the arn 


brator iser from con- 


and is actu- 
ated by the incoming signal. 


NATIONAL AIRBORNE ELEC- 
TRONICS conference of the Institute 
of Radio Engineers will be he 1 May 
12, 13, and 14 at the Dayton Biltmore 
Hotel, Dayton, Ohio. Greatly « xpanded 
In scope, the conference wil 
tary and commercial av 


ics. 


“PIRACY ON THE HIGH C'S" 
has been charged by tibia Records, 
Inc., and Louis Armstror 


cover mi 


ation electron- 


Colun 


g against Par- 


adox Industries, Ine. Suing to halt dis- 
tribution and sale of six “Jolly Roger” 
label discs, Columbia and Armstrong 
claim unauthorized “dubbing” of the 


six records from Columbia originals. An 
injunction against the 
was obtained. 


alleged pirate 


LIFEBOAT TRANSMITTERS will be- 


come compulsory equipment after No- 


vember 19, 1952, for all U. S. cargo 
vessels of 500 gross tons or over, ac- 
cording to a recent statement of the 


Coast Guard. 

This step will carry out the require- 
ments of the 1948 Convention for the 
Safety of Life which this 
country is a signatory. 


CLEAR CHANNELS for closed-circuit 
theatre-TV networks have been re 
quested from the FCC by the motion 
picture industry. Spokesmen for the in- 
dustry predict that such allocations will 
make 
grams in black and white or 
superior even to film. 


TV'S EDUCATIONAL EFFECTS can 
be as pronounced for harm as for good. 
A 16-year-old baby Delora Mae 
Campbell, high school sophomore of Los 
Angeles, was arrested for 
6-year-old child with a stocking 
she had watched a TV 
a strangling. 


RADIO LISTENING continues to grow 
despite the inroads of television, accord- 
ing to Robert M. Hoffman, research di- 
rector of WOR. In the New York City 
area, 84.5°; of families owning TV re- 
ceivers listen to radio as well, and the 
continual increase in the non-T V-own- 
ing population provides a 
margin for the elder industry. 


COCKROACHES re the latest form 
of TV interference, reports John Cros- 
by, radio and television commentator of 


at Sea, to 


possible interference-free  pro- 


sitter 


strangling a 
after 


presentation of 


comfortable 


the New York Herald Tribu syndi- 
cate. Citing sources of unquestionable 
authority, he attributes the menace to 
the irresistible attractions of warm, 


spacious quarters, free entertainment, 
and unlimited opportunitic 
ing in the 
advertised 
safety glass. 


RADIO-ELECTRONICS 


for appear- 
the well- 


tube’s 


limelight behind 
protection of the 


Improvement, Replecement, Conversion 
~@: 
— 
| | 
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NOW. ..GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


RADIO-El ECTRONICS 


HOME! 


Use REAL commercial-type equip- \f 


Your future deserves and needs every advan- 
toge you con give it! Thot’s why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective woys now 
available to prepare AT HOME for America’s 
billion dollar opportunity field of TELE- 
VISION-RADIO-ELECTRONICS. See how you 
may get ond keep the same type of basic 
training equipment used in one of the no- 


tion's finest training laboratories . . . how UP YOUR OWN 
you moy get real STARTING HELP toward a a rea' com- yy 
good job or your own business in Television- mercial TV receiver. HOME LAbOR ® 
Radio-Electronics. Mail the coupon today for Optional after complet- 
complete facts — including 89 ways to earn ing regular training ot 

money in this thrilling, newer field. moderate added cost. 


0.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In edditien to easy-to-read lessons, you get the use of HOME MOVIES 
—on outstanding training advantage — plus 16 big shipments of 
Electronic parts. Perform over 300 
practical experience i 
Get BOTH of these keep reol commercial-type test 


information packed equipment shown at right 


publications FREE! MODERN LABORATORIES 
i¢ you prefer, get all your epora- 
tion in ovr new Chicago Train 
Laboratories —one of the finest o 
its kind. Ample instructors, 
equipment. Write for detoils! 


MILITARY SERVICE! 


if you're subject to military 
service, the information we 
have for you should prove very 


TELEVISION 
ELECTRONICS helpful. Mail coupon today. 


NOW! MAIL COUPON Today! 


DE FOREST'S TRAINING, INC, Dept. RE-4-1 
2533 N. Ashland Ave., Chicago /4, Ill. 
Without obligation, | would like your Opportunity News 


Money in Television- 
Bulletin showing "89 Ways to Earn 
Radio-Electronics”; also, the folder showing how | may 


prepare to get started i in this thrilling field. 


“ONE OF AMERICA’S FOREMOST 
TELEVISION TRAINING CENTERS’ 


City. DeFORESTS TRAINING, 


CHICAGO 14, LUNGS 
A De VRY INSTITUTION 


| 
ment to get practical experience 
1 


Colt Army Revolver, 
Model 1872, Caliber .45 


Known as the 


*eacemaker™ and, in 
er” revolver. 


4 caliber. the ~ i 
This famous Colt was the law west of the 


Vississippe’ Weight and ruggedness made 
ita conventent means of administering 
a “pistol whipping 


Model 1808 Navy Pistol, Caliber .64, 


ry made by Simeon North of Be , Conn. 
Boarding pisto 
valuable service in the War of iB12 In 
building them. North actually used 
a modern mass production technique— 
standardized parts! 


‘ 
Instant-heating 
Weller Soldering Gun for 
light or heavy work. Dual 


heat greatly inereases life. 


Switch toe high 


low heat as job requires. Pre- 
Da focused spotlights end “blind soldering”. Exclusive 
tip-fastening arrangement assures full. constant heat. 
: High-impact plastic housing. Perfeet balance. Low-cost 
n replace a tips. Pays for itself in a few months. See at 
your Distributor or write for Bulletin direct 
2 Get SOLDERING TIPS, new Weller Handy Guide to faster, easier soldering. 
20 poges fully illustrated. Price 10c of your Distributor or order direct . 


BETTER 4 FROM GRIP TO TIP 


SOLDERING GUNS 828 Packer Street, Easton, Pa. 
The Finest Soldering Tool for the Finest Craftsmen 


The robot weather station as it looked 
during tests at Mt. Washington, N.H. 


A ROBOT WEATHER STATION, 
developed by the Signal 
neering Laboratories at Fort Mor 
mouth, N. J., has been automatica 
sending weather data for six mon 
from a deserted island in the Aleutiar 
Capable of operating unattended for a 
year or more in Aretic cold, wind, and 
fog, its code transmissions report vital 
meteorological data to an Air Force 
station 250 miles away. 

The unattended weather station is 
located on an island, where thick fog 
prevail in the summer and gusty 100- 
mile-per-hour winds during the winter 
The station can operate in tempera- 
tures lower than 60 degrees below zero 

Transportable by air, the station con 
sists of an insulated metal shelter and a 
small instrument section atop the she 
ter. There are built-in automatic heat- 
ing and fire-extinguisher controls 

The heart of the station is a self 
winding clock which acts as the “ma 
ter brain.” The clock does the same job 
as a car's starter button, putting the 
motor into operation. 


TOTAL RADIO STATIONS in the 
United States exceeded 190,000 in 1951, 
according to the Federal Communica- 
tions Commission. The report listed (as 
of September) 2,401 AM broadcast sta- 
tions, 653 FM broadcast stations, and 
108 TV stations. Common-carrier serv- 
ices amounted to 822 and industrial 
services 10,591. Marine radio included 
29,826 ship stations. Other stations in 
the maritime services bring up the total 
to 32,870, slightly above the aeronauti- 
cal services’ 32,221. There were 95,151 
licensed amateur stations and 651 li- 
censed stations in the Citizens Band 
The bulk of the others are in the Safety 
and Special Radio Services 


The figures above give a conservative 
picture of the number of radio stations 
in the country, as they are based on 
station licenses which may cover more 
than one transmitter 


end 
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WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


if you have had any practical experience — Amateur, Army, 
Navy, radio repair, or experimenting. 


TELLS HOW— Employers make 


JOB OFFERS Like These 
to Our Graduates 


Letter, October " 1951, from Chief En ft, Broadeast Stat North Carolina, “Need 

with radiat ephone let class licens no expert net ary. W earn more than 
at averaue station for we are equipped with [ t t ower, t tting and studio 
Teieg Oetot 1 from Chief Engineer, Broadeast Station. Wyor Please 
end latest list available first class operator Have November lot g for two 


These are just a few samples of the job offers that come to our office periodically. Some 
licensed radioman filled each of these jobs . . . it might have been you! 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME in Spare Time. 


Name and Address License Lessons 
Worthy 2nd Phone 16 

Wilshire St Kakersfield, Cal 

ciifora Vogt ist Phone .20 

Foere n ist Phone 38 

S Sot. Ben M. Davis ist Prone 38 

North Roosevelt, Lebanor IHinots 
Alte rt Se . 2nd Phone 


We th Escondido, California 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-40, 4900 Euclid Bidg., Cleveland 3, Ohio 
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will YOU hold? 


TELLS HOW — 


Our Amazingly Effective 
JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 
CIVIL SERVICE 


“Thanks to your course I obtained my i ie 1 1 by ¢ 
Service at Gre rat Lakes Naval — ining Station as a ‘ke qu ipment Spe 
et Letse Fair M H I 
cers POLICE Joe 
“T have obtaine 4 my Ist clas et your school) ving 
have held 600 1 jobs at all time I am now ( f Radio Operator wit h 
State Police.” 


P. Healy, 264 BE. 3rd Lond 
GETS SRORDCAST JOB 
“TI wish to thank yo ur Job-Findit 1 
of transmitter operator here at We AE in Pittsburg 
Walter K k, 1442 Ridge A NB ! 


OURS 1S THE ONLY 
HOME STUDYE 

TYPE EXAMINA Capital Abr K 
TIONS WITH ALL H Clare, 4537 8. 
LESSONS AND 


GETS AIRLINES JOB 
your Job-Finding Service, I | 


FINAL TESTS ke? FCC Ticket is recognized in all radio | 


fields as proof of your technical ability 


MAIL COUPON NOW 


CLEVELAND INSTITUTE OF RADIO et ype 

Desk RE-40—4900 Euclid or Cleve On 
Address to Desk No. to avoid felay 

wart to know w I can & FCC ticket i 

Send me your FREE booklet How to Pass FCC J 

tion ( che ot cover ex f Amateur I 


STATE 


CITY ZONE 
nny pe ! air 


| 

ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE . 

GET YOUR FCC LICENSE IN A HURRY! 

| th Amazingly Effecti 
© 

REE Gir = 

Get All 3 FREE 

| 
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DUAL CONTROLS FOR “COARSE” AND “FINE” ADJUSTMENTS 


setter 


QQ 


over 


Ne hunting or fumbling for controls when adjusting 
Vertical Amplifier Gain, Sweep Frequency, Sync in- 
jection. and Horizontal Amplifier Goin 


ltage cal 
npliners 
s and cables 


Peak to peak cal 


screen with fo 


osinag CR tube to 


p trom internal and 
SPECIFICATIONS 


10.6 rms 


uut with 
Probe 
ult and over 


Less than 10 
ow Capacitance 


t Position 


Wave Response 
sing de inpe Less than 


and overshoot using ac soput 


Linear Sweep 4 to 40.000 cps with fast 

retrace 

Trace Expansion 4 ames screen diameter 

with corresponding centering control 

range 

108.125 volts $0/60 cvcles; 

power 6S watts 

Suve 14% 16%" d 

41 pounds (appro. } 
ADVANCED SWEEP FACILITIES — 


Preset tied sweep positions for vertical 


Power Supply 


Wemaht only 


sod horvontal television wavetorms 
and 
kak of upright or pulse wave 


Posmtive oegative syncing tor easy 


formes 
cycle phase controlled sweep and sya 
chronic 


The WO.-56A hos oa special 
circuit for automatic con- 
trol of 
over a wide range of 
input-signal levels 


synchronization 


Supplied with direct probe, low-capacitance probe, 


and ground cable. 


Built for laboratory, factory, or shop use, the WO-56A combines the 


advantages of high-sensitivity and wide-frequency range in a very small 
instrument with a /urge cathode-ray tube. 


Designed with the user in mind, 
this new ‘scope can be depended upon 
to provide sharp, bright, large, and 
accurate pictures of minute voltage 
wavetorms over the entire useful sur- 
face of the screen. 

The amplifer selector switches are 
provided with both AC 
that measurements can be 
made with or without the effects of any 
de component 


‘and "DC" po- 


so 


Square-wave reproduction is excellent, 
whether the application is low-frequency 
TV sweep-alignment or observation of 
high-frequency steep-fronted sync and 
deflection voltage waveforms. 


A special sync-limiter circuit auto- 
matically maintains proper synchroni- 
zation of the sweep oscillator over a 


wide range of input-signal levels with- 
out the need for manual adjustment of 
the sync-vernier control 

The excellent linearity and fast retrace 
of the sweep or time base are functions 
of the Potter-type oscillator. U ndistorted 
reproduction of the sawtooth waveform 
is assured by use of a horizontal amplifier 
with a wide-band characteristic. The 
preset sweep positions provide rapid 
switching between vertical and hori- 
zontal TV waveforms. 

Truly, the WO-56A is a most useful 
and practical instrument for everyday 
work in the fields of television, radio, 
ultra-sonics, audio, and a wide array of 
industrial applications. 

For details, see your RCA Distributor, 
or write RCA, Commercial Engineering, 
Section DX 49, Harrison, N. J. 


RADIO CORPORATION of AMERICA 


Tas? sQUu/PMENT 


MARRISON. 5. 
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New Pilot AF-605 Hi-Fi AM-FM Tuner 


at a sensationally low price 


THis 


Lowest Cost High-Quality Tuner 
Ideal for Custom Installations 


The new Pilot AF-605 Tuner provides splendid re- 
ception of standard AM broadcasts and the 88-108 
mc FM band. Features flat response within 2 db 
from 20-15,000 cps, with low distortion and high 
signal-handling ability. Has relatively low output 
impedance to minimize high frequency attenuation 
in output cable. Includes inputs for phono and TV, 
controlled by band switch. With slide-rule dial (each 
band separately illuminated); separate 3-gang tun- 
ing condensers for AM and FM; provision for outside 
AM and FM antennas; self-contained power supply. 


ature-compensated oscillator; ratio detector with 
225 ke wide linear response; IF response 200 ke wide 
at 6 db points; 300 ohm balanced input to antenna 
coil with electro-static shield. 


AM Features: Tuned RF stage; built-in high effi- 
ciency new “ceramic loop stick”’ iron-core antenna; 
IF wave trap; IF response 7.5 ke wide at 6 db points; 
separate diode for AVC voltage. 


Pilot AF-605 Tuner Complete. Chassis size, 11! .x6x9". 
For 110-120 volt, 50-60 cycle A.C. Complete with 9 
miniature type tubes and rectifier. Shpg. wt., 8!» lbs. 
97-944. ALLIED’S low price only 


FM Features: Tuned RF stage for maximum sensi- 
tivity and selectivity; built-in line; antenna temper- 


Best Buy 
IN A CUSTOM 
Hi-Fi AM-FM- 
Phono System 


a complete top quality AM-FM-Phono System at low cost 


Here’s the special value ALLIED com- 
plete home entertainment system that 


records, one for LP records). The sys- 
tem is supplied complete, with all neces- 


provides superb reproduction from rec- 
ords as wellas AM-FM broadcasts. The 


system includes (A) the famous KNIGHT 
20-Watt High-Fidelity Amplifier with 
response +1 db, 20-20,000 cps —uncon- 
ditionally guaranteed for one full year; 
(B) the Pilot AF-605 FM-AM Tuner 
described above; (C) the General Elec- 
tric S1201D 12” High-Fidelity Speaker 
with 14.5 oz. Alnico V magnet; (D) the 
Webster-Chicago 106-27 Three-Speed 
Automatic Record Changer with plug- 
in heads and 2 General Electric variable 


sary cables and leads for interconnect- 
ing the components, plus all tubes, hard- 
ware and complete installation and 
operating instructions. Cables are 
equipped with plugs, ready to connect 
—no soldering required. Shpg. wt., 66 
lbs. Here is a complete High-Fidelity 
system, unsurpassed for value, provid- 
ing wide-range reproduction from rec- 


ords and AM-FM radio. 


93-422. Complete AM-FM-Phono 
System. ALLIED'S low price $169.50 


reluctance cartridges (one for standard $25.43 down, $12.73 


monthly for 12 months 


ALLIED RADIO CORP., Dept. 2-0-2 

833 W. Jackson Bivd., Chicago 7, Illinois 

0 Ship the Pilot AF-605 AM-FM Tuner ($42.95) 
0 Ship the complete AM-FM Phono System 
$ enclosed. O Full Payment 


$169 50) 
Down Payment 


212-PAGE O Send 1952 ALLiep 212-Page Catalog 


ALLIED | 


CATALOG: 
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TUBESAVER 


Says Al Mirus of Mirus TV Service Shop (left), 
6579 Glenway Ave., Cincinnati, O.: “Our 
G-E Tubesavers do just what the name says. 
That's why we have one at every bench. A 
Tubesaver holds up to 52 tubes in their 
proper sequence, gripping the tubes so 
tightly they can’t fall out. Built-in pin- 
straighteners help, too. The best and most 
practical device we've seen!” 


MORE WORRY ABOUT PUTTING TUBES 
BACK IN THE WRONG SOCKETS! ... The sys- 
tematic layout of the G-E Tubesaver keeps 
tubes in their exact order. Moreover, they 
stay that way because rubber inserts keep 
them from dropping out—even if you tip the 
Tubesaver sharply! W ith its convenient handle 
design, the Tubesaver can be laid flat on the 
bench, angled, or hung on the wall nearby. 


NOW YOU CAN TEST TUBES FAST AND ACCU- 
RATELY! ... Place tubes in the inner holes of 
the G-E Tubesaver. Test them one-by-one. 
Put the good tubes in the outer set of holes, 
and return rejects to the inner set. Interrup- 
tions are no handicap—the Tubesaver keeps 
tubes correctly arranged till you resume work. 
In their proper order you now show the full 

tube complement of the receiver — 

= which tubes are usable, which not! 


SEE YOUR G-E 
TUBE DISTRIBUTOR 
FOR FULL DETAILS! 
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PICTURE-TUBE 
CARRIER 


Here’s a practical aid that enables you to 
carry a cartoned picture tube safely and easily 
with one hand, leaving the other free for 
service equipment. Heavy canvas straps— 
quickly adjusted—hold the tube carton firm- 
ly. Rounded leather grip fits snugly in the 
hand. Blue and yellow colors are attractive. 
Save extra steps with this new convenience! 


DROP-CLOTH 


Use this handy G-E drop- 
cloth to cover fine rugs or 
cabinets. It’s durably wo- 


Wit 
ven, with a soft texture that Cea — 
won't harm the most deli- Costs, buil 
cate surface. A plastic top Will, 
coating takes hard wear, tube q 
resists hot solder, can be © he 
wiped clean in a jiffy. Cus- One 
tomers will appreciate your "energ) 
protecting their furnishings 
from dust, grime, and stray "Clady 


particles of metal! 
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Merchandising and Promotion Ohmite Manufacturing Co., Chica, 


manufacture of ¢ tric tat 
NEW! 2ND EDIT Perfection Electric €o., Chicago, is rhe 
r I tir ts tele r esist and tap switches, has broug 
how narke y ‘ 1 ¢ 


it a new piast er I f its O 

tandard le rule ind direct-rea ZR 
efer AubIOo! ce. It is from Ohmite 


ance. It is avail: 


its distributors 


pany’s original cardboard calcula’ 
| t iWailable for 25 


Hichok Electrical Instrument Co., 


Cleveland, Ohio, ha ied a new f 
istrating and describing 10° ne 
Reproduction models in its line of dyna mu 
conductance tube tester 


” : United Technical Laboratories, M 
Dany Bet rJuste Aine-Center, lon y 
ristown, = has released a new t 


‘ folder describing t as 
by OLIVER READ will be packaged in the new cartot me eee 
JFD Manufacturing ©o. Brooklyr 
N. ¥.. has released a Felematic Industries, Brooklyn, > 
mania for display t listributo of has developed a new d a the ~ 
JFD) televisior antenna and PV Sale now 
rie par ry D 
Allen B. Du Mont Laboratories’ Tele 
et Service Control Department has is- on the wall, the d ay art 
wd a 115-page inua ervice O nolional campalg now unde 
eratior f the Du Mont Distributor.” National Union Radio Corp. O 
The guide was published to acquaint N. J.. has introduced an ir ve 
new Du Mont d itor vith their n of it arrying case ect 
ervice resp tie \ ng the sub tubes and small t The he 
t vered ure ho ntrol eer ‘cre ed at he t 
equi ent ‘ e d tment 1 it er ede d te i 
ind tra f se e pel ne Phe ise | ‘ 
BAROMETER 
book in its field 
es of the Parts Industry 
CONTENTS: 
A Partial List of Authoritative Chapters: 
Behavior of Sound Waves, Basic Recording During Fe " f the leading 375 ‘ parative trer for the mont 
Methods Lateral DiscRecording Microgroove ‘ 1 telev Jar i ind 
Recording, The Decibel, Phono Reproducers 
Styl); Microphones, Leudspeakers and En- Let ‘ 
closures, Dividing Networks and Filters; At- Manufacturers 
tenvators and Mix Home Music Systems; Jan Fet Jan Fet 
PA. Systems; Amplifiers; AM and FM Tun- vctivit pared | | 
creased Prices 
ers PLUS HUNDREDS OF OTHER SUBJECTS vith Ja sacteiige 
: I © rev ns and the nun Decreased Prices 
Now you ve all the ght answers to bet if ! i t iff ted, the f pr duct « i ol these f ‘ 
it tield of Audio, Learn how t ' , trate the roken down into the followin iteg 
t the most out of recording 
equipmer you how to select the 
' proper amplifier for given applications, how Increased Decreased New Dis-onti 
¥ to test amplifier performance, how to elim Prices Prices Products Produc 
nate hum. Explains microphone, speaker Ne. of Na. of No. of N 
snd pickup principles and selection factors No. of Prod No. of) Prod No. of Prod No. of Prod 
Shows how to utilize inverse feed-back. ex Mirs ucts Mfrs ucts Mirs ucts Mirs uct 
panders and pressors. Covers hundreds Antennas & Accessories is 
of subjects i vast wealth of reliable intor 
mation found in no other single volume. If Capacitors t Sota es + 
you work in the field of Audio, this book be - ‘ 
longs in your hbrary. Order your copy today! Conwaly bl 
° Sound & Audio + ¢ 
omy $795 
Hard Covers Test Equipment Nome + 
800 pages 700 illustrations 
| Order from your Parts | Tubes we t 
Jobber, of write direct to | 
Wire, Cab Co ctors 25% 
HOWARD w SAMS A fae) INC | ir atvee tithe tor 
! 2201 E. 46th St, Indianapolis 5, ind | 
t 
My (check) (money order) for | 
is enclosed 
a | Send copylies) of The Recording & | Comment Comment 
| 
| 


“T e Rec rdin ‘ & 

RADIO-ELECTRONICS 


demand 


Demand the 7" 
N.V.C. trade mark 


on every picture tube 


Television Tubes Already Produced 


In more than a million sets you will find a 
National Video Corporation tube in active 


service — every one delivering 4 clearer, 


a brighter, better picture. Designed to meet the 
service man’s exacting requirements and in- 
terchangeable in every standard set. 

Weie ‘ Be sure to install a N.V.C. Teles ision Tube 

OF eaeie Bigivdie. to eliminate call-backs and waste of ume and 
* eet dollars. See your local distributor — 
“N.V.C.”, the next time you buy replace- 
ws ment tubes. 
3 y 
wert 
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Radio Business 


tional Union distributors with the pur- 
chase of N.U. tubes 


Production and Sales 

The NBC TV Sales Planning and 
Research Department announced that 
there were 16,129,300 TV sets installed 
in the United States as of February Ist. 
There were 2,840,000 in New York City, 
1,100,000 in Los Angeles, 1,093,000 in 
Chicago, 1,006,000 in Philadelphia and 
862,000 in Boston. 

The RTMA announced that 5.384.798 
TV receivers were produced during 
1951 compared with 7,463,800 in the 
record-breaking year 1950. Radio set 
production was estimated at 12,299,146 
against the 1950 total of 14,589,900. 

The RTMA reported that 4,434,614 
TV picture tubes had been sold to re- 
ceiver manufacturers during 1951. 88 
of these were rectangular and 16-inch 
or larger. Of the 7,473,614 TV picture 
tubes sold in 1950, only 34°, were m 
this category. The association also re- 
ported that 375,643,697 receiving tubes 
were sold in 1951 as compared to the 
382,960, 599 for 1950. Of the 1951 total, 
247,855,249 were sold for new sets, 
94,596,563 for replacements, and the 
balance for export and government 
agencies. 


New plants and Expansions 

Standard Coil Products Co., Inc., Chi 
cago, and General Instrument Corp., 
Elizabeth, N. J., have announced an 
agreement to exchange stock at the rate 
of five shares of General Instrument 
for four shares of Standard Coil. 
Standard Coil will operate General In- 
strument as a wholly-owned subsidiary 

Aerovox Corp., New Bedford, Mass., 
has announced a formal merger with 
Electrical Reactance Corp. The latter 
company will be known as Hi-Q Divi- 
sion, Aerovox Corp., Olean, N. Y. 

I.D.E.A. (Regency), Indianapolis, has 
purchased the Ohm-Art Division of the 
Chicago Dial Co., manufacturer of de- 
posited carbon resistors. The new com- 
pany will be known as the Radell Corp. 
Its equipment has been flown to its new 
factory in Puerto Rico. Sales offices will 
be in Indianapolis. 

Phileo Corp. has arranged for a 
$40,000,000 three-year V-loan to finance 
its rapidly-increasing production of ad- 
vanced electronic equipment for the 
Army, Navy, and Air Force. 

—end— 


APRIL, 1952 


{TOLD HER HUSBAND 


€, 
iF YOU ASK M 
A MAGICIAN COULDNT FIX 


THANA 
1 SET IN LESS 
be THAT HER ow Lis 


WORKED ON a! 


a> 
SCREWDRIVER 
HEAVEN SAVE U No TRY TO rin THEIR OW 


MECHANICS WH 


AMERICA’S NO.1 
CAPACITOR, FAVORITE 


Over 200 million Sprague Black Beauty 
Telegap molded paper tubular capaci- 
torsfin use today tell their own story 
of finsurpassed quality! And they cost 
no more! 


These sturdy molded tubulars 
are the only capacitors in radio- 
television parts history that have 
been imitated but wot dupli- 
cated. Only Sprague Telecaps 
are made by the exclusive dry 
assembly process... and that’s 
why they're unmatched for 


dependable performance! 


ELECAP’ 


MOLDED 


TUBULARS 


Sprague’s Famous 
“Black Beavties’’ 


SPRAGUE PRODUCTS COMPANY 
(WDidributers’ Divison of Sprague Flectric Co) 
Marshell Street 
Werth Adems. Massachusetts 


| I” 
 DIDRY. ...ryben 
T Yf | 
MY HUSBAND TOOK THE A BABY HAI 
APART LAST NIGHT, TO MA THE AERIAL WIRE, 
| EASY FOR yOU. HE SAYS ot 
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why saves you 
Centralab switches 


You'll get the switch you want...when you want it...at one source! 
Your nearby Centralab distributor offers the most complete line of 
switches, kits and parts available to the industry! 


If it's available at all — my Centralab distributor Centralab distributor has them in stock. Single- and 
H have at multi-pole. Rotary or lever action ( phenolic or steatite). 
Fhiat’s what more and more servicemen are savit Shorting or non-shorting contacts 

And thats why the trend to Centralab 1s growing It you are building your own switches for test gear, 
every day. Today's servicemen know that Centralab etc. — you'll tind switch parts, indexes, kits in Cen- 
irries the most complete line of switches and switch tralab’s standard or "DD" line that meet your re juire- 
rts avatlible to the industry ments. And that goes for highly rated switches for 
If you need standard or special pose switches for custom installations or high fidelity power supply, too. 
AM, FM or TV repair tercom installations, P. A When you need switches or switch parts, make your 
systems or medium-duty power applicat choice Centralab — the most complete line available. 


LEVER ACTION SWITCHES MEDIUM DUTY ROTARY SWITCH — for medium 


for speech input equip- 


ment for line and program switching - monitoring, trans high power and excellent accuracy in transmitter, industrial 
ceivers, band change, P. A. and intercoms, model railroad control and balancing, laboratory testing, power supply 
ystems and industrial test equipment. Available in converter and many other special applications. Rated at 
positive, spring return of combination. Coil spring 750 watts (744 amps, 60-cycle, 115 volts AC). 1, 2 or 3 


poles... 18 contact sections...up to 20 sections per shaft. 


index has minimum life of 150,000 switching cycles 


ROTARY SELECTOR SWITCHES — for use in fast ROTARY ACTION FLAT SWITCHES — for program 


positive band switching in critical radio frequency circuit switching monitoring, transceivers, band change. I 
applications in the oscillator, buffer or final ampliter and intercoms. Phenolic insulation. Ca plated 
Stages of transmitters with input up to 75 watts and plate metal parts. A 4-pole, 2-position, non-shorting type with 
voltages up to 880 v.dic. Also amateur rigs, test equipment positive leaf spring index. Can be used a SPST, SPDT, 
and low current switching, Steatite or phen nsulation DPST. DPDT, 3PST, 3PDT, 4PST or 4PDT 


RADIO-ELECTRONICS 
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time and money buy 


SMALL GENERAL PURPOSE SWITCHES — on-off and momentary line or remote spe aker eturn and dual auto radio 
step control switches for radio, P. A. channel selectors, wave speaker control. Clips an heavily salvy plated, 
band, meter reversing, meter selector, intercom talk-listen, Phenolic insulation. SPST, SPDT, DPST. DPDT, ¢ 


414-419 ROTARY SWITCH KITS — sive you a con- 1500 SELECTOR SWITCH KIT - ide sl convenience 
venient, easily available source of stock se n mdexes for la t lesign and se 

and hard are for assembling pra t 1 or mainter epart t I ext t 3 
pecia witching arrangement cde ( b t 

“DD" Index and Section constructior teel cab- blic 
inet, fits standard steel shelving. bolt ke 


A Division of Globe-Union Inc. 
922 E. KEEFE AVE., MILWAUKEE 


/ 
INTERCOM SWITCHES — for public and 


le st f 
intercom talk-listen systems. Six i . tion. Avail- Get the whole story of Centralab — 
hi 1 two tv pring return from bot to switches for electronic ond industrial — | 
enter eturn ‘ te le uses. Write for Centralob Catalog. j 
For long, hard use in industrial test equipmer They are 
Centralab De lux DD tyle 
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the future 


I. 1927, Bell Laboratories physicists demonstrated that 
moving electrons behave like light waves. and thus launched the 
new science of electron opties. 

Now, through the electron beams of the electron microscope 
ind electron diiiraction camera, scientists learn crucial details 
ihout the properties of metals far beyond the reach of optical 
microscopes or chemical analysis. 

At the Laboratories, electron beams have revealed the 
minute formations which produce the vigor of the permanent 
magnets used in telephone ringers and magnetron tubes for radar. 
The same techniques help show what makes an alloy hard. a cath- 
ode emit more electrons and how germanium must be processed 
to make good Transistors. 

This is the kind of research which digs deep inside materials 
to diseover how they can be made better for your telephone system 

and for the many devices which the Laboratories are now devel- 
oping for national defense. 


Electron micrograph of an alloy of aluminum, nickel, 
cobalt and iron. Magnification 20,000 diameters. 


Cooled from high temperature in a magnetic field 
the alloy becomes a powerful, permanent magnet 
Note changed structure. Black bars reveal formation of 
precipitate parallel to the applied field. Each bar is 
@ permanent magnet. 


A Bell scientist adjusts electron diffraction camera. 
Electrons are projected on the specimen at glancing 
angles. They rebound in patterns which tell the ar 
rangement of the atoms help show how telephone 
materials can be improved 


Diffraction pattern of polished germanium reveals 
minute impurities which would degrade the per 
formance of a Transistor. 


Improving telephone service for America 
provides careers for creative men in 
scientific and technical fields. 
RADIO-ELECTRONICS 
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Almost anywhere, the WALSCO 
Model M Signal King will 
out-perform, out-last any 
competitive antenna. It’s a fact... 
the Model M brings fringe areas 
closer to the TV transmitter.. 
produces sharper, 

crystal-clear pictures 


And once you install...that’s all. 
No costly call-backs that quickly 
eat up profit. Guaranteed 
sturdier, more dependable in 
any climate. Chromate coated, 
magnesium cross-arms have a 
structural strength almost equal 
to steel, yet '/; lighter than 
aluminum, Positive corrosion 
resistance in severest weather 
Elements are made of high- 
conductivity, super-strength 
aluminum alloy, reinforced with 
Swiss “Permalum.” Here is quality 
you can trust anywhere! 


Walsco quality earned its reputation 


WALTER L. SCHOTT CO. 
3225 Exposition Place, Los Angeles 18, Calif. 
Branch: Chicago 6, Illinois 
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ANTI-COLLISION CARS 


Electronically-controlled, collision-proof cars are feasible today .. . 


By HUGO GERNSBACK 
N THE U:S. in 1950, over 35,000 people were killed and effect device—both acting together. Such a system should 
some 1,200,000 were injured in automobile accidents give us a greater margin of safety to prevent or minify 
This appalling situation—the killing and injuring of collisions. 
more of our people than in a major shooting war of a rr h improved car be re | ha 
similar period—has become the grave concern of every auto prese one hut it a certaint hat t | 
maker, Just as it has been the concern of society at large want such satety-equipped car at almost any rice 
Benson Ford, vice-president of Ford Motor Co., on Octo- Moreover, the first automo ‘ anutact t nme 
ber 1, 1951, in a talk before the Detroit section of the in the electronic anti-collision device will create a wor 
Socuty of Automotive Engineers, called for “better auto- wide sensation. Other facturers Ww he i tk 
rrobile safety devices, including an electronic control that low suit if they wish to compete 
would apply brakes when collision is imminent.” It must be realized that such an anti-collision device w 
Sixteen years ago, in the never prevent every type 
June, 1935, issue of Rapto- collision 


Auto-Radio Developments,” 


or aa . Over one million people have been killed by on and other unusua 
tated on le identical sub 0 


automobiles in the United States to date. 
35,000 were killed in the U. S. in 1950—more 
than this number in 1951. Much of this 
effect devices it should not slaughter will cease when the car makers will 

be a difficult problem for adopt electronically operated anti-collision 
radio engineers, in con- devices as explained here. They are feasible in 


inction with automobile now and we are certain to have them soon. With constantly increa 
technicians, to evolve ways car speeds, no human ca ‘ 
and means to make a trusted alwa a ca 
mobiles safer—far safer quick enough to a i 
than they are today. To mention just a few ideas on the dent. Human reactions are too slow. With a car ng 
subject, all of which are possible even today 65 m.p.h.—let us picture a very commor tua 
‘Many accidents are caused today by cars colliding, by From a shrubbery-obscured te treet another ‘ 
one car running into another, by one car being bumped across the main road. The driver of the fir ar ‘ 
in the rear by another, ete. Authorities have long agreed miles sees the other car 7 t away. But } 
that cars, eve n when stopping, should not come closer % df a second before he ca apply tt by ] that 
than two or three feet of each other. If a capacitive time his car has traveled 77'2 feet. Then the ca 
device were installed on the front fenders of all cars, then tum will cause it to cover Say at least 100 feet before 
as soon as a body having a large capacitance idsuch as an can be brought to a dead stop. Thus the first car will have 
automobile, truck, pedestrian) came within say two feet traveled 177% feet from the moment it sighted the se 
of it, a relay would automatically cause the brakes to be car. Result inless both car werve-—a bad cras} 
applied. This would obviate a great many collisions, and Why will an electronic control be better ir ich a situa 
while it would not stop all of them, it would certainly tion than the driver? The answer is that human react 
minimize their effects. It is better to stop a car suddenly, are not instantaneous; in emergency the driver rare } 
without hitting another car, even if slight injuries result, sufficient time to put on his brakes—but electror car 
than to have a serious collision, killing the driver or pas- do it instantly when the car gets in the danger zone. Truc 
sengers outright when the cars crash or having them die not all collisions will be prevented, but the force of the 
in fire which often breaks out. While it is true that such impact will be greatly reduced. /t lH he the 
an automatic capacitance-operated device would not be tween death and injury 
very effective when a car going at 40 miles an hour sud- An important point too, is the fact that when ele 
denly came within two feet of a pedestrian, the hances anti-collision once is in universal use, BOTH fing 
the dam: done might not be as great as if the are braked simultaneously—an invaluable ifet nen ¢ 
of the car had not been halted, It is thing In cars moving into a head-on crast 
to strike a human being with a car going 40 miles an hour The electronic anti-collision device need not be ver 
and quite a different thing if the car strikes at a speed of nor nbersome, perhaps not much larger than a me 
8 or 10 miles an hour. The ditference may be one of life or table radio. It will have a rudimentary radio brain th 
death to the person str ick.” also make ce rta n dee as to whe a } OT ¢ 
Sixteen years ago, electronic science perhaps was not suf- put on the brakes. For instance: when another car tra 
ficiently advanced to cope with the problem as effectively as in the same direction in close city traffic and comes wit 
we can today, but now there is no valid reason for not 6 inches of the anti-collision-equippe d car, or wher 
equipping cars with anti-collision electronic devices, if auto wish to park your car in the street. The electror te 
makers sincerely demand them. can be designed to differentiate between such situations ar 
I can visualize an electronic system which embodies a those involving danger. 
combination of a simplified, special radar plus a capacitance- at 
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Without moving 

parts, this all-electronic 
system combines the 
techniques of 
sound-on-film and 
disc recording. 
Spiral scanning of an 
intensity-modulated 
cathode-ray beam 
records 30-minute 
programs on discs 
of ordinary photographic 
film. Standard 
commercial components 
are used. 


Hit t ha i a new 
te ! nad re fing and re 
Nhich ‘ ved to be 
idefinite a ance int 
I 1 1 block diagrar f the re 
t It ites a 
sy t per ate i 
able 
t 
t ‘ t nto 
plate. Th tput of 
ed t ' tro 
t ‘ i ‘ at it 
i n a radar witt tr 
ariath ipplied ¢t 
' t. As the bia m the 
it iy tut 1 brignt 
the t al 
‘ the ntensity th f 
ght will ar n accordance vith the 
1 sl applied to th sf th 
‘ er. Th far stat ir pot of 
ht leflected by t ving 
Phe flection nerat pro- 
nis ay ed to the 0 pre hase 
t the output 


Fig. 1 Block dia 
gram of the all 
electronic ree 
system. Special os- 
cillaters in the de- 
flection) generator 
produce the low 
scanning frequencies 
required 


Fig (On oppe- 
site page.) Light 
from an unmodu 
lated cathode-ray 
beam scans the de- 
veloped film the 
reproducing setup 
The scanning cir 
cults are identical 
to those used for 
recording 


By JOHN POTTER SHIELDS 


from the deflection generator into two 
part hich a jual in frequency and 
amplitude, but differ in phase by 0 de- 
yree The two outputs from the phase- 
shift network are applied to the vertical 
and horizonta letlection plates of the 
it i a The ab nentioned 
t rt a circular 
trace t i the spot of light 
4 ta it a i wor 


By varying the gain of the deflection 


neratot near from maximum to 
minimum, the rotating spot of light will 
travel ina il t ird the center of 
the cathode-ray tube screen. By prop- 
erly the gain decay time -of the 
etle ene er se spacing 
may be obtained between adjacent turns 


hus it can be seen that the deve 
f a spiral trace 
with very ose pacing hetween ad 
Each line of 


t of varying light 


which correspond to the 
variations applied to 
amplifier. A little more 
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SHIFT NETWORK 


than 30 minutes of 


can be placed on a sing 


In the developmer 
recording system, 
problems to 
example, a suitable 


chosen for the deflectior 


onventional L-¢ 
would be of ne 


of inductance and t 


much too large to be 


the circuit that wa 
the phase-shift os¢ 


circuit requires only 


tremely stable; relativ 


of resistance and 


required for its operat 


and when 

ble of almost pure 

The type of 90-degr 

wort ised requires 

so a modified catho 


is used for this purps 


The outputs fror 


phase-shift network 
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properly ad 
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NEW SOUND RECORDING SYSTEM 


ELECTRONICS 


¥ 
Audi 
udie 
Wiss 
4 
| recorded aterial 
12-inch d 
> eral rather large 
e here, as the v 
be practica veral 
Mens t ator vere tried and 
fina cr er Vas 
te ator. This type of 
pacitar ire 
usted | capa- i 
Ine-wave output. i 
ee phase-shift net- 
a balanced nput, 
and dark area 
the input of the fed to two 


The development model of the all-electronic recording and playback 


push-pull deflection amplifiers whose 


outputs are connected to their respec- 
tive sets of deflection plates. Modified 
R-C amplifiers are used throughout this 
system, as they were found to be as 
satisfactory in this case as di. ect-cou- 


pled amplifiers. An r.f. voitage-doubling 


ised with t cathode 


maximum bright 
The type 


power supply is 
tube to } 
and sharpness of focus. 


rovide 


ray 


athode-ray tube used in both the re- 
cording and reproducing systems is a 
type LOHP4. , 

When work was first started on this 
system it was planned to use a type 
10BP4, as it has an almost flat face 
and a higher second-anode voltage can 


be applied to it than to an electrostatic 


tube. The deflection amplifiers ob- 
viously could not be connected to the 
jeflection yoke by a transformer, due 
to the extremely low frequencies in- 
volved. Cathode-follower coupling cir- 

1its were tried with little success, due 
to the low resistance of commercially 


It was also found that 


available yokes 
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90° PHASE 
SHIFT NETWORK 


system, 


the direct current flowing in the yoke 
caused excessive deflection of 
tron beam. Thus the type lOHP4 
It found that more second- 
anode voltage could be applied than had 
been expected, Naturally as the 


the elec- 
was 
chosen was 


second- 
de- 


is required due to the 


anode voltage increased, greater 


Is 
flection voltage 
increased stiffness of the beam 

Che type P4 phosphor is satisfactory, 
Its suff 


at the com- 


as decay characteristics are 


ciently rapid to allow its us¢ 


employed audio frequencies. A 
small amount of high-frequency equali- 
zation used to produce output flat 
from 20 to 20,000 cycles from the photo- 
If a tube with a short 
phosphor, such as type P11, were used, 


monly 
Was 


cell persistence 
no equalization would be required 

The photograph shows the equipment 
by 


system 


the writer in developing this 
On the extreme left is an audio- 
frequency oscillator Next to it is the 
ch the phase-shift 
cillator, control circuit, 90-degree phase- 
shift network, and the push pull deflec- 


used 


os 


containing 


tion amplifiers. The tur ‘ nt 
chassis is for adjusting e phase-st 
osclilator for optimun e Wave t 
put. Behind this cha the powe 
supply, and to their rig e LOHP4 
cathode-ray tube. In f t 

shield box containing the ‘ 
for reproduction, 

Reproduction 

The recording p ‘ t 
versed reproduct } 
shown a cathode-ray tulx ‘ 

\ 
re at 
pr 4 
» daflact 

The control grid e rep! 
cathode-ray t eis g and 
maintained at a fixed ntial t 
the spot of light on the te 1 
it a fixed intensit \ ! ‘ 
the recording system, a ‘ 
be produced on the re i 
de-ray tube. It w " ‘ al t 
trace on the recording t e, as the 
type of leflection generator nd 
degree phase-shift networ ‘ 
each case. The film at W 
dio-frequency sounds were re 
now developed and placed be 
face of the cathode-ray ea 
lens so that the spiral trace re 
the developed film w corr 
the ral trace on the reproducing ca 
ode-ray tube. As the rt { nt 
maintained at a constar nter 
travels spirally toward the center 
the screen of the cathode-ray tube at t 
same speed as the recording spot 
light, it will pass thre h the vat re 
light and dar area of he 
and strike the photoce rhe ght 
varying intensity striking the phot 
causes corresponding aye variat 
from the photocell. The voltage varia 
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AUDIO IMPEDANCE MEASUREMENT 


A complete setup for measuring 
amplifier impedance. 


HE measurement of impedances in 

audio equipment has 

potent tool in our sound trouble- 

shooting kit since an audio enthusi- 
ast came to us with a puzzler. Let’s call 
it “The Case of the Screwy Bass.” He 
claimed that after he had installed a 
high-fidelity Williamson-type amplifier, 
his sound system actually had /ess bass 
than with an inexpensive PA amplifier. 
He had run response curves on each 
amplifier, and while both were flat in 
the middle range, the PA amplifier fell 
off in output below 100 cycles but the 
Williamson was perfectly flat down to 
20 cycles. Our friend demonstrated the 
problem by switching his speaker from 
one to the other. There was no doubt 
that we heard more bass from the PA 
amplifier in spite of the measured 
response curves, 

In checking the problem, we found 
the response curves had been measured 
with a resistor load. However, when we 
checked the response of the amplifiers 
with the speaker as the load, two high 
peaks in the bass range were found with 
the PA amplifier. These peaks 
entirely absent when the Williamson- 
type amplifier was tested. The two am- 
plifiers were affected quite differently 
by the change in the type of load. By a 
few measurements we were able to show 
that this was a matter of differences in 
impedances. The Williamson-type am- 
plifier had a very different internal 
impedance characteristic from the PA 
amplifier. 

The impedance of any device is its 
tendency to oppose the flow of current 
when an a.c. voltage is applied to it. In 
many devices this is simply resistance, 
but in equipment such as 
transformers, and amplifiers there are 
elements of inductive and capacitive 
reactance as well as resistance. These 
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become a 


were 


speakers, 


Simple measurements 
with minimum equip- 
ment provide answers 


to audio problems. 


By JAMES A. MITCHELL 


Figs. 1 and 2—Basic impedances and measurement circuit. 


all affect the flow of alternating cur- 
rent. Impedance is the effective sum of 
these three elements. The inductive and 
capacitive elements in audio equipment 
cause impedance to change with fre- 
quency. This curve of impedance versus 
frequency tells us a good deal about the 
performance of an audio unit 

When an amplifier 
speaker there are two imped- 
ances which affect the performance. 
The first (Z, in Fig. 1) is the internal 
impedance of the amplifier. The second 
(Z,) is the impedance of the speaker. 
It can be seen that the voltage across 
the speaker is not the full voltage of the 
amplifier (E_) because the internal im- 
pedance of the amplifier is in 
with the speaker. If the amplifier’s in- 
ternal impedance is big enough to be 


audio drives a 


system 


series 


significant and if the speaker impedance 


varies with the frequency, the voltage 
across the speaker not be nif 
at all frequencies but will have pea 
at the impedance peaks in the spea 
The voltage across the speake A 
differ from the fundamental voltage 
the amplifier by the ratio indicated ir 
the formula of Fig. 1. Thi one rea 
son why an audio amplifier should have 
a low internal impedance 
The damping factor 

The internal impedance of an an 
fier may be measured at any one of the 
amplifier’s output taps. A more usef 
unit is the damping factor, whict 


equal to the 
divided by 


This 


rated output impedar 
actual internal impedar 


makes it unnecessary to 
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Fig. 4—Circuit for measuring 
the impedance of a loudspeaker. 


‘ curves. Details given in the text. 


Fig. 5—Typical speaker im 
dance curves. See text for deta 
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system but the superiority of amplifier 
A with a wide range system is obvious 


To measure the impedance of a loud- 


speaker (or other nonresistive load) 
the oscillator, amplifier, speaker and a 
0-watt resistor are connected as shown 
n Fig. 4. The resistor should have 


¢ 


mpedance 
The resistor value 
accurately. The plar 
the 
peaker and to compare it with the volt- 
the resistor the 
e the resistor and 


current 


about twice the rated 
under test 
should be known 


peaker 


» measure the voltage acros 


over audio- 


frequency 


range. Sin 
are in eries the 
both is the and the 


pedance of the speaker can be calculated 


speaker 
thr same im- 


ougn 


from the following formula 


here Z. is the 
the resistor in 
the 


across 


speaker impedance, R 
ohms, E, is the 
speaker, and E, 
the resistor. 


1,000 eycles 


across 
the voltage 
The oscillator is first set at 


he amplifier output is adjusted so 


and J 
that conveniently measureable voltages 
both the resistor 


are obtained across 


and the peaker. It is a good point to 
have the sum of the two voltages less 
than the maximum of the meter scale 


that you will not have to 


change the scale at any possible imped- 


in use so 


ance 
If you have an insensitive voltmete: 
iay have to have the volume rather 


n order to get readings, but if the 


neighbors and the amplifier can stand 
it the results will be just as good 


Voltage readings are taken across the 
standard resistor and across the speaker. 
It is a good plan to start at 1,000 cycles 
and to sweep continuously down the 


10011 
ANG: 


Fig. 6—The effect of amplifier damping 
factor on speaker response. See text. 


audio spectrum to 20 or 30° cycle 


Since some speakers may have several 
adjacent peaks, a number of 


should be made in these 


closely 
measurements 
accurate picture of 


ranges to get an 


the impedance curve. One method 1s 


t eave the voltmeter across the speake1 
ifter each measurement and to note 
the significant peaks and valleys as the 


scillator is tuned up and down. Read- 
made at 
along with enough in-between measure- 
ments to draw a good curve 

After covering the range, the 
spectrum from 1,000 cycles up should 
be checked. A smoother curve is usually 


ings are these peak points 


bass 
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found in this range, but the technique 


of continuously sweeping the oscillator 


the scale will reveal any 


The voltage readings 


ip and down 
peaks which exist 
are then converted to impedance values. 

Fig 


impedance 


5 presents some typical speaker 
curves. Curve A is that of a 
15-inch speaker in an open- 
the 


single-cone 


vack cabinet. Curve B is same 15- 


inch speaker in a T7-cubic-foot  bass- 
eflex corner cabinet. Curve C is a two 
peaker system with dividing network 


at 800 cycles. Both speakers horn- 
loaded. It immediately apparent that 
though all these speakers are rated at 
16 ohms, such a rating is only nominal, 


and much higher impedances are actu- 
ally present at many frequencies. The 
high-impedance peaks in the bass range 
are produced whenever there is a tend- 


ency for the voice coil to resonate, 
either because of resonances in the 
speaker itself or in combination with 


the air loading in 


peaks in the 
deal about the 


cabinet 


the 
range tell us 


bys 


speaker syste 


fairly smooth rise of impedance at the 
higher frequencies is due to the induc- 
tance of the voice coil. This inductance 


the treble 


DASS. 


is really too high in 


range 


but is needed in the In dual-voice- 


coil speakers or two-speaker stems 
this impedance rise can be e lated 
by. designing each driver for its 


particr 

The high peak in curve A occurs at 
the resonant frequency of the 
cone, Mounting the speaker in an open- 
back cabinet done little to damp 
this resonance and seems to have added 


ir response range. 


peaner 
has 


a couple of new ones at higher frequen- 
cies. In the reflex cabinet the air loading 
raises the frequency at which the cone 
but the 
resonance and adds a lower frequency 
the reflex 
seen in 


reson reduces amount of 


cabinet. These 
et the 


curves which are very helpful in 


resonance of 


Tects can be impedance 


ad- 


justing reflex baffles. The horn-loaded 
speakers show a more uniform imped- 
ance curve down to the bottom peak. 


i 


This peak is the cutoff frequency of 
the horn and the resonant frequency of 


the low-frequency driver. The driver 
has been selected to resonate at this 
point to hold up the low-frequency 
response where the horn falls off. 


the 


reso- 


well be asked why 


impedance rises at these 


It might 


speaker 


nant points. It is helpful to look at it 
this way. The a.c. voltage from the 
amplifier sends current through the 
voice coll so that it vibrates in the mag- 


netic field of the 

of the coil in the 
t to generate an a.c. voliage of opposite 
driving voltage. When a 


reached the 


peaker. This vibration 
magnetic field 


causes 


sign to 
resonant mass 


of the 


frequen is 


t balances 


voice coil and cone jus 
the compliance of the cone and 


and the coil vibrates back and 


the alr 
chamber 


forth much more vigorously. The volt- 
age generated by the voice coil in- 
creases, opposing the driving voltage 


and reducing the current. Thus the im- 
pedance of the unit rises. This is a de- 


sirable counterbalance because it is im- 


portant to reduce the power input at 


these resonant points to avoid a loud 
ness peak. However, if the a fier ha 
a high internal impedance, as the spea 
er impedance rises, the voltage acro 
the speaker will also rise, thu ncerea 


ing the tendency to resonate, ar 

ing a peak 
As an 

Fig 


measured 


example of this conditiot 


6 shows the frequer 


voice « fa 
speaker in a 7-cubic-f 

baffle 
different 


across the 
15-inch 
reflex corner when driver 
ail 

irves were determined v 


the internal impe 


ality amplifier The response 


tained can be calculated from the 
tion in Fig. 1, 
curve of the 
impedance of 
Note 
not db.) 


knowing the ipedanes 
speaker and the nterna 


the 
The equation is in voltage ter 


amplifier (| 


In all these cases the amplifier pr 
duced a flat frequency curve t i re 
sistor load. The frequency de it 
shown are simply the effects of the 
lations in speaker Impedance W 
Variation in both frequency and the 
damping factor of the amplifier. Note 

with lamping factor t 8 

the effect on the re eve 

changes in speaker 1 edar 

ble. With a damping factor of 4 

se in frequency response ist 
noticeable. With factor f the 


bass peaks are pronounced and may be 
noticeably boomy 

Another im; 
ing effect of 


ural 


rtant angle 


amplifier 
speaker system resonance wher 


the system is subjected to sudden bursts 


of tone or transient ‘ Phese 
shock impulses tend to throw the 
speaker into vibration at its resonant 
points uniess the peaker f / 


Part of this damping is pr 


vided in the construction of the speake 


damped. 


itself; part is supplied by the air vad 
ing of the cabinet or horn and by the 
internal impedance of the amplifier 
Damping is not greatly affected when 


the amplifier internal impedance dt 


to less than 1,8 or 1.10 of the 
coil resistance 

You will be on safe nd if uW 
amplifier has a damping fact f at 
least 3 over the entire range of audit 
ity. 

Internal impedance measurements are 
therefore important tests for amplifier 
constructors. When coupled wit! 
er impedance measurements the 
mation gained can be used 
the over-all audio performances 


considerably. 


Measuring the impedance of a tweeter 


E, 
These ; 
Phe 
| 
| 
{ 
2 0 500 
FREQIN CPS 000 
| 
i 


Fig. 1—The Oregano 
used with a spinet 
type piano in a 
typical installation 


PLUG COmMECTION 
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Part XXII—New elec- 


tronic instrument makes 


g 
organ of any piano Tomautits ano p 


By RICHARD H. DORF 
Hk | 


a differ 


Block diagram of the Organo 
erreunt. Units are analyzed in the text 


vo ime ct 
brought te 


knee lever. 
Tone generators 
The heart of the Organo is the tone 
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‘ diayra howingg in a wyeneral way isters, or both, are passed througt 
Lowrey Organ Div f Central vhat the instrument ntair R-C and L-C filters with aralleled 
: ‘ ‘ il Industrie lr (} The range five octave the stand puts a arate output Eact n ; 
the iver the ta tie “ard organ-manua ompa tre two parts qualit to the tone 
ofa wte ua ne-manual orgar octaves below middle C to three octaves These qualities are selected by the st ; 
ars but ha t tf its owr It ! t above The tone are venerated by fre switches which also appear on the cor 
ec feat that it ut es the keyboard ency-d {it multivibrat chan trol panel. Three different qualitic 
al wit t ne the ! eact yner edt a stops are avaliatile } 
re ation of the pila The aster Ose ator and vibrate ntrolled and sf g—each loud (fert ry) 
ote eactance tube fed oa nyle oft or ». The sok vitcne 
‘ tullatior na tandard ito-tre eney itor for a the the pane enable the plave t nak 
; ha either register somewhat ler thar 
1 r 
| TONE REGISTER The enerat are ected to 60 the other o thata dv ace 
ENMERATORS SWITCHES Swi TOES i ‘ 
Ke Vitene iwtuated the piano t predominate over ana mpa 
The tnut point f the We? The vibrate vitehe elect either a 
ANE STOP QUAL TY witche are nnected In parallel geht (sma amiplit ea 
Sie vhich carries all the tone ip to mid- ata t¢ cles pre econd 
Phe » Re vite! The tone elected with the t 
out ts are paralleled to the up- wite ne pa to the am pirfie it 
; an The cabinet at the right t ex the ree evister | vhich carries all the in the tone cabinet. There . preset 
and generator the t middie ( Pwo register volume contre between tw of tl i 
attact — a vitehe lete nine whethe ne r both plifier tayes and between twe the 
ma pane the f the two register is to be heard, tape a second potentiometer-type 
: frame act the ba of the keyboard nee the player \ nh to Near the mtr« the ead are 
ees re on the piat seys bring tort! the organ tone in the upper register, o1 tt ! nti rated by a 
oryvan tone from the nstrument t ersa These witche appear on 
A ; The Ongar an electron nstru the control panel pictured in Fig. 3 at 
f ment wt h yenerate ts tone in Vac the tar right 
a im-tube os« ator Fig. 2 is a block The tones fron ipper or lower reg- tone- 7 


OUTPUTS with the plunger when the key is 
12AU7(4) pressed. The spring, connected to a 
generator output, is grounded to the 
topmost bus bar (see photo) when the 
4 key is up, short-circuiting the tone to 
12AX7 om ground. When the key is pressed, the 
+280¥ 
spring contacts the lower is bar. [he 
lower bar is divided into two parts, tl 
4¢ lower part encompassing the first 
2047 2 $ ‘Smt Sopot > notes——the lower register—and the 
oon 100K 100K $ per rt the remaining notes —th 
0027 a7 per register These are ect 
004? ‘DOi2 = on which all generator output wit 
by the player appear 
The vibrato oscillator 
7+ * > 3 3 3 3 > 3 2 Fig. 6. It is a simple phase-shift 
3 as Dae >a? Das Paw Sau located on the power-su y cha 
$ Fé | | The left triode of the 6SL7-G1T th 
at” | oscillator itself, with its grid connected 
"W.B.- SEE TABLE | FOR MISSING VALUES ; > to the second triode which acts a 
Fig. 4—Basic master-oscillator and frequency-divider chain, producing five oc- Se er ee 
taves. Twelve of these units are used in the Organo to cover its full tonal range. plate of the amplifer to modulate the 
12 reactance tubes it the generator 
strings 
TABLE 1 The degree of vibrato (amplitude t 
Values For Fig. 4 frequency) is controlled by a pair of 
switches and three resistors located ig 
NOTE RI R2 R3 R4-RI1 R12 R13 Riu C1 the control panel (drawn a pat f 
Fig. 6 for easier understanding). With 
c 220,000 | 330,000 8.2 meg = 820,000 2.7 meg | 560,000 | 1 meg 039 both HEAVY VIBRATO and LIGHT VIBRATO 
Ce | 220,000 330,000 8.2 meg 820,000 2.7 meg 560,000 1 meg 039 switches in the OFF position the a i« 
| 220,000 330,000 82meg 820,000 | 2.7 meg | 560,000 | 1 meg | .033 atput age 
| } der consisting of the 560,000-ohm 
D+ | 220,000 330,000 8.2 meg 680.000 2.7 meg 560,000 1 meg 033 sistor as one elk ment and a tota if 
| E 150,000 220,000 5.6 meg 680,000 1.8 meg 560,000 820,000 027 10,000 ohms in the switching network 
le 150,000 | 220,000 | 5.6 meg | 680,000 | 1.8 meg 560,000 | 820,000 | .027 as the second element, across which th 
| reactance-tube grids are connected, The 
Fe 150,000 | 220,000 5.6 meg 470,000 1.8 meg 560,000 | 820,000 027 reduction in output voltage reduces the 
G 150,000 | 220,000 | 5.6meg | 470,000 | 1.8 meg | 560,000 | 820,000 | .027 vibrato effect to negligibility 
Gs 100,000 | 150,000 | 3.9meg | 470,000 | 1 meg 470,000 | 680,000 | .022 uf the LIGHT VIBRATO switet 
in the ON position, the net resi 
| A 100,000 | 150,000 | 3.9 meg 470,000 | times 470,000 | 680,000 022 the switching network rises t 
As 100,000 | 150,000 | 39 meg | 470,000 | 1 meg 470,000 | 680,000 | .018 plus about 9,600 (27,000 and 15,000 in 
} parallel) ohms or about 20,000 ohms, 
8 100,000 150,000 3.9 meg | 470,000 1 meg 470,000 680 ,000 018 . 
which raises the network output ifs 
ficiently to obtain a moderate vibrate 


generator system with its 60 tubes and lower (1 through 4) stages borrows effect. When the HEAVY VIBRATO switch 
12 chassis. Each note, A through G some tone from the stage above it #8 on, the total in the switching net« 
sharp, is generated in the third octave through resistors R2, R14, and the work is 27,000 plus 10,000 or 37,000 
above middle C by an inductively tuned others similarly placed. In addition, ohms, which raises the vibrato effect ta 
master oscillator. A typical generator each of the higher four stages (2 4 large value. 

string is shown in Fig. 4, with the’ through 5) borrows some tone from the 


master oscillator the second triode of | one below it through R3, R12, and so Tone coloring 


the 12AX7. The oscillator may be tuned on. Thus each output contains princi- The key-switch upper- and lower- 
by adjusting the slug within the coil pally the tone which it is supposed register collector bars are connected to 
form. nominally to supply, with the addition the circuit shown in Fig. 7, the cor 
Each of the following twin-triode of some tone an octave higher and an ponents of which are located in the c« 
12AU7's is a multivibrator with the octave lower. trol panel. Each register gos to a 
customary cross-connected plates and The first triode of the 12AX7 is a switch which either grounds the bus or 
grids. The first multivibrator is syn- reactance tube placed across the mas- passes it on to a voltage-divider net 
chronized to the master-oscillator fre-  ter-oscillator tuned circuit. The grid is work and solo switch, If both register 
quency by the capacitive connection be- controlled by a signal from the instru- are to be played at the ame lume 
tween the oscillator plate and the ment’s 6-cycle vibrato oscillator, Vary- the solo switch is in the norma 
resistive network in the multivibrator ing the pitch of the master oscillator tion, as the lower-register solo switch 
plate. The remaining multivibrators are varies that of all the tones in the string is in Fig. 7. The upper element of the 
synchronized, each by the preceding because of the synchronism. voltage divider is the resistor from the 
one, in a similar way. The unmarked Fig. 5 is a photograph of a portion plate of a multivibrator tube to the 
\ s on the schematic diagram of Fig. of the key switch frame with the cover octave output terminal in Fig. 4; the 
i ditfer according to the notes gener removed. The frame is placed over the lower element, across which the output 
ated by the various strings. Table I rear of the keyboard and is fastened is taken, is whatever ar ar hetwee 
shows the missing values down with adjustable end brackets. the register switch and ground in | 
The master oscillator and each multi- Sixty small plungers project downward 7. With the solo switch at normal, t 
vibrator furnish an output lead, the five and rest on sixty of the piano keys. The lower element is 4,700 ohms, With th 
outputs being separated by an octave shorter plungers in Fig. 5 are those switch in solo position, it 2»? O00) 
each. Each output is taken from a which touch the black keys. ohms. Thus the register selected ji 
plate through a capacitor and resis- Each switch is a single-pole, double- louder than the other and a solo melod 
tor. These outputs are not single-fre- throw unit, the arm of which is a small may be played on it, h a softer a 


quency tones, however. Each of the coil spring which moves up and down companiment on the other. This is one 
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6SL7-GT 
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2 5 TUBES 


VIBRATO 


Left, Fig. 5—Vart of the keyboard actu- 


ating mechanism. Above, Fig. 6—Sche- if 
ee matic diagram of the vibrato oscillator. 
for inf t kevboard er often Organo by an L-C resonant filter com ired in the room. The second triode i 
‘ ed ot ingle-manual orgar The po ed of two .0027-uf capacitors and a a cathode-follower, included to obtain 
b urd mmon in nonelec Yi-henry inductor in seri This is the a low-impedance line feeding to tl 
t ant ich " the old or oft hor e forte or expression control. The expre or 
fa i ha ! here it usually loud horn one of the itors 1s In- trol, a 2,.000-ohm potentiometer, 
ha i separate group of sto} tone creased to .O1 uf, wi owering of cated in the control panel, the insicde 
] ra 1 well a different volume resonant frequency of which appears in Fig. 10. The leve 
h The principal tone is simply the nor- and spring mechanism operated by the 
The tone eme ing tre the olo mal output waveform of the generators, knee-lever turns the potentiometer, The 
j Py “re : sre fed to two buse vith some of the | er harmonics re- low-impedance cathode line and the k 
o vel yister, The bu are duced. The pr networks consist resistance of the potentiometer prevent 
brought towether throug OO-uuf ca of a pair of resistor and a capacitor appreciable | of treble or hum pich 
4 past to the first st witch, labeled in a T configuration. The second re- in the line between the amplifier (whic! } 
Thy of capaci istor value is lowered from the value is in the tone cabinet) and the cont 
- Bance tends to filter out low frequencr ised for piano to obtain the forte vol- panel on the piano. 
the ‘ waveforr if each ime The next stage is a phase inverter of 
pe iweforn I top switch ingle-pole, the classical tapped-grid-resistor type 
4 wi ha pike lr m double-throw and the arm is connected except that the cathode of the two 
. i Dlate " yp tone vhich has th to ground for the OFF position and to an triodes are commoned to an unbypassed 
Bharacter because the hairs of the bow output bus for the ON position. The bus — cathode resistor for better balance. The 
h: tively ? ur rfaces and is connected to the amplifier two plate outputs are fed to the grid 
+} ‘ y in little jer . of the 6V6 output tubes through 0.1-uf 
4 The ‘ are connected through a Amplifier and other equipment blocking pitied The OO47-uf ca 
* pu upaciter th a value The amplifier is pictured in Fig. pacitor across the output of the first 
o! . tot rRING f ch. Th 1 in | %. Tubes nhase-inverter tube reduces the higt 
“ ea t ore chang hotograph are the power frequency response slightly to eliminate 
in. . ewhat and in the and the vibrato oscil- some noise, The loudspeaker is an ele¢ 
* p ‘ F re of the funda trodynamic whose field coil is used a 
Mental t through with an effect Fig. %, the first triode a filter choke. The power supply is cor 
ot yrid-excited by the ventional 
i All} are nant in at least one output of the stop-switch bus in Fig. 7. The layout of the Organo component 
fy , is explained in the Between this and the second triode is a is simple and. straightforward The 
I bn 1 nthe Baldwin organ ’ control which is preset at in- control panel shown in Fig 0 contan 
T ns effect 1 ited mn the tallation fe the maximum volume de- all the tone-coloring components as we 
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PRINCIPAL 

Fig. 7--Upper and lower register mix Fig. 8—Output amplifier chassis as- 
: the full details 


ing and switching cireutts of Organo sembly. See text for 
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and the 
an older 
with the solo 


as the expression control 
switches. The photo shows 
model than that of Fig. 3, 
switches at the ends. 

Fig. 11 is a rear view of the tone 
cabinet with the removed. The 
numbered components are as follows 

1. Auxiliary power switch (there is 

a switch and pilot light on the 

front of the cabinet). 

2 and 18. Power and filament trans- 
formers. 

3} and 14. Cabinet portions. 

4 and 12. Rear covers. 

5. Component frame. 

6. Cable for speaker, power-switch, 

and pilot-light. 

Terminal board. 

8. Pilot light. 

9. Output transformer. 

Speaker. 

11. Generator tubes. 


covers 


13. Speaker plug. 

15. Power cord, 

16. Rectifier tube (a pair of 6W4’s 
has been included in the newer 
models using 12AU7 generator 
tubes instead of 12AX7 as for- 
merly). 

17. Filter capacitor. 

All connections to and between the 


various units are brought to the termi- 
nal boards at the center, so that complete 
accessibility to all units is provided and 
removal for repairs is facilitated. 

An interesting variation of the usual 
component scheme has been made avail- 
able in the Janssen piano, of which the 
Organo may be made an integral part. 


Fig. 12 shows a piano so equipped. 
There is no separate tone cabinet; all 
inits of the Organo are built into the 


piano case. The oscillators, amplifiers, 
and other heat-producing units are in- 
stalled along with the speaker on the 
inside of the piano kneeboard. A venti- 
lating fan is provided to keep the in- 
terior cool enough to prevent damage to 
the piano mechanism. The key switch 
frame is placed inside the piano out of 
sight toward the rear ends of the keys. 

In playing an ordinary piano equipped 
with an Organo attachment, striking the 
piano keys with normal pressure will 
actuate both mechanisms and produce 
both piano and organ tones simultane- 


susly. However, in experimenting with 
the instrument, the writer has found 
that it is possible to play the Organo 
without appreciable “interference” ap- 
parent from the piano strings. It is a 
matter of regulating touch, since the 
key switches are adjusted so that tone 
will be heard when the key Is depressed 


about halfway. Full depression sounds 
string and organ tone, the effect 
of which quite pleasing. How- 
ever, a damper bar be obtained 
and installed in the piano. It has a lever 
at the end, with which the bar can be 
rotated its axis, placing damping 
material on the strings so that they do 
The action then produces 
only organ tones. Damper bars are not 


botn 
can be 


may 


on 


not sound 


common, however, and users do not 
seem to have felt a great need for 
them. 

(to be continued) 
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Fig. 10—This interior view shows simplicity of keyboard-mounted control unit. 


Fig. 12—A com- 
mercial model of an 
Organo-piano com- 
bination. The key- 
board actuating 
mechanism is built 
in. Aventilating fan 
is behind one grille. 


Fig. 11—Inside the 
speaker-amplifier 
housing. Note acces- 
sibility of units, 


udie 
100K ; 
2 "7 5 
wrrow som 
‘STOP 
ice 00 i 
Fig. 9—Schematic diagram of the output amplifier shown in the photo of Fig. 8. 
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OPERATED 
SWITCH 


By JOHN RUNDO 


B SUPPLY 
FILTER 
CAPACITOR 


CARBON MICROPHONE 


HIS simple switch may be used to wave rectification of the line voltage by erally it will be a few hundred ohn 


control a variety of circuits by a selenium rectifier), and allows the The microphone energizing voltage i | 
ound, For instance, it can be made relay to reset; if Sl is a s.p.d.t. switch negative with respect to ground; the | 
to open garage doors by the toot of | and the connection shown as a broken 100-uf electrolytic capacitors must bi 
thi ars horn, and is considerably line is made, the new position shunts connected correctly, with their shells 
cheaper than either a radio-controlled the switch contacts of the relay and isolated from ground. 
photoelectric device for the same job. — keeps the controlled circuit in the “on 
The experimenter will think of sev- condition, if this is desired. Setting S1 To conTRoLEDoacut [l= 
eral uses for this switch; the amateur back to its original position switches off — 
ean use it for switching on the plate the controlled circuit and puts the c 
current of his modulator and = trans- relay-operated switch on again. ; 
mitter when he speaks into the micro- The sensitivity of the switch is re- | 
phone. It might be used as a burglar markable. It is controlled by the value ' 
Alarm, or to signal if a baby or invalid of the bias applied to the tube’s grid by ' 
requires attention, The author built his the potentiometer across the bias sup- | 
t witeh on his bedside receiver when — ply. At full sensitivity this unit oper- (Ka 
} slurm clock sounded ates at the sound of a cough or a door ( Ti. 
? 
The principle of operation is that of — shutting! 1 | Sar" : 
the well-known plate detector. A higsh- The relay used should be fairly sensi- 
al-conductance pentode with sharp- — tive; one that pulls in at about 2-3 ma | ae 
itoff characteristics is biased to some is suitable. The writer used a surplus ' > 
where near zero plate current by a fixed item with a coil resistance of 12,000 
ae “4 AA 
bias obtained by rectifying the heater ohms. Naturally, such relays do not vo “ws oe 
EG 16] 200 
\ carbon microphone, ener have contacts capable of handling very 3 
i from the same source, drives high currents: so for a controlled cir ae Th Joorev = 
(through a step-up transformer) the cuit which is to take more than average Ge SENSITIVITY CONTROL 
dof the 6AGS5 or similar tube. When power, another » relay should be 
the microphone picks up a sound, an af used, controlled by the contacts A. The Fig. 1—Schematic of the sound-operated 
tage 1 | to the grid of the -Ol-uf capacitor across these contacts 1s switch. Note capacitor polarities. 
Increasing the mean plate curren for rge suppressio 0 ym 
val whiet ll £00-chm Materials for the sound operated switch 
a value whi Will operate the sen- series resistor serving to protect the Resistors: |—22 000 ohms, | watt; 1—33 000 ohms 
ve relay RY. This has two sets of ‘apacitor when an inductive circu s watt; 1100 ohms, 4 watt; |—microphone current 
i capac etl e circuit 1 limiting resistor from 100 to 1,000 ohms, '/; 
vritme one of which supplies power to broken by the contacts. The capacitor Potentiometer. |—! megohm - 
he controlled cireuit. The other set across the relay is essential. Its value Capacitors: uf 
ens the ground side of the primary of may be found by trial and error for tt a 6. 250 pe ts, 1—5-to-25-uf ‘50 
the heater transformer and also con- optimum performance under any par- volts, across relay coil 
neets the plate of the tube to ground ‘ular cond H 
ects plate o ube proun ticular conditions owever, a suitable |—20-ma selenium rectifier, |—500-ma copper oxide 
through the 22,000-ohm resistor. This starting value would be about 5 uf at rectifier. 1—5,000-to 12.009-ohm plate relay, dp.dt 
= cts. I— tt carb microphone. 
heeps the relay operated when the actu 150 volts working. The value of the pag Soniiacean. pe os saahaee filament 
iting sound has stopped limiting resistor in the microphone transformer. |—s.p.d.t. power switch. |—knob — 
Operation of switch opens the energizing circuit will depend on the 
B-supply (which is obtained by half- particular microphone available. Gen- end 
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USEFUL piece of test equip- 
ment around the average ham- 
shack is a multirange milliam- 
meter for checking operating 

conditions in experimental transmitters. 
The surplus market still offers good 
buys in meters, and the necessary shunts 
are easy to wind. Low range movements 
(0-5, 0-10 ma) naturally provide 
er flexibility and usually cost less than 
the higher ranges. 

This unit was built around a 0 5-ma 
movement. Using a selector switch, a 
S.p.s.t. switch, a pair of insulated jacks 
and a few lengths of magnet wire we 
have an instrument with which we can 
measure currents up to 500 milliam- 
peres, with several useful intermediate 
ranges. The 5-ma and 10-ma ranges 


great- 


can be used for measuring the excita- 


tion to beam tetrodes or pentodes, wh 
the 0-50-ma range can handle triode 
grid currents. The 100- and 200 
ranges are useful for the plate circui 

Perhaps the simplest way to find the 
amount of wire to wind for a shunt is 
to use the setup shown in Fig. 1. The 


meter is connected in series with a bat- 
tery (E) and an adjustable resistor 
(R). Observe meter polarity. The value 
of the series resistor can be found 
from the simple Ohm’s law relationship 
R= 1,000E/I, where E is the battery 
voltage and I is the full-scale reading 
of the meter in milliamperes. If the bat- 
tery is a 1.5-volt dry cell and the full- 
scale reading of the meter is 5 ma, then 
R = 1,000 « 1.5.5, or 300 ohms. A 500- 
ohm potentiometer would be suitable. 
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ist the potentiometer until the 
meter reads exactly full scale ¢in thi 
case 5 ma). Connect just enough wire 
the meter terminals to reduce 


the reading to ‘'» the full-scale value 
(Start with a piece of wire several feet 
long; then trim it down little by little 
to the exact length required.) This is 
the 10-ma shunt. 

Connect the completed shunt across 
the meter terminals. For the 20-ma 
shunt first reduce the series resistance 
to bring the pointer back to full scale. 
Now try another length of wire in par- 
allel with the first, and trim the second 
piece until the meter again reads exact- 
ly Puli Scaie, 

The hunts for the higher ranges are 
made in the same manner, with all 
shunts for the ranges below connected 


in parallel across the one made, 


(NOTE The shunts for the 50-ma and 
500-ma ranges must be trimmed for a 
nete rea gx of 40 of ful cale.) 

If a Wheatstone bridge is av le 
the internal resistance of the mete 
may be found by measuring the re t- 
ance of the 10-ma shunt. (Do t try 
fo measure the resistance of the meter 
teelf, as it may be damaged by the 


bridge current.) The value of the shunt- 
ing re 


ance needed for any range 

may then be determined from the for 
R 

mula R - where R is the 
n-1 

resistance to be found, R,, is the inter- 

nal resistance of the meter and n is the 

scale multiplying factor. When the 

shunts are finished, wire the instrument 


MULTIRANGE 
MILLIAMMETER 


By R.L. PARMENTER, W1JXF 


is shown in Fig. 2 

sSecuust the high voltage mh the 
circuit Vhere meter ma 
the terminal lead ind switch kr 

t be comple y in ated, and ¢ 

t with tne neter itself hould be 
ivoided while in the circuit 

The p.s.t witch i ¢ venience 
for shorting out the mete? without re 
moving connection to the equipmen 
under test. 

rhe shunt coils may be idered d 
rectly to the switch terminals a how! 


in the photo. No. 28 magnet wire w 
be suitable for intermittent duty 

A small wood or plastic box with a 
panel a SHOWN above Mane 


a convenient caltinet 


Fig. 1—Basic circuit for winding shunts 
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Fig. 2—Multirange milliammeter sche 


matic. 
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‘ ot 
| i hie ir i ech test in the 
article were made with the 


help of the T\ reice aid deseribed in 
the Mare} eof RADIO RLECTRON 


Half-wave tripler schematic 


ndard 


with 


h-voltage 


B-plus circuit troubles 
No raster or 
and of mall 
tability; 


ation of these 


tole yinptom 
Bound raster dim 


foou ! in 


combi 


t mis noted) 

If tite i wht, the first things 

j t ‘ ra it pen a ne, a de 
te a blown fuse. If 
tubs are t heck for presence of 

' il B \ of more than 10 
| in cause most of the 

it er trouble For thi on 


fier tubs r selentum units, Where 


a rectifier, check for 


arkir 
rted fhite It fiiter choke 
rere t wn of overheating, 

thie fit ind Dbypa ipaci 
ind t ite the p il at 

re t drawl EXCESSIVE 

trouble can be veri 

tub one at a time 
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resu ‘ in the B of 

to t power ar 
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Planned procedures for 


IMPLE 


on-the-spot 


trouble shooting save time and money 


for technician and customer. 


and lo of bias or 
tube itself may be 


The 
gassy. 


creen voltage 


horted or 


The low-voltage doubler or tripler 
Where output from thi type of 
ly is low or zero, it i 

to start rectifier 

a shorted filter capacitor might damage 


sup- 
not advisable 


with substitution, as 


one or more of the ibstitutes. Start 
by disconnecting the set load at point 
X in Fig. 1. Under this no-load condi- 
tion, volt at points A, B, and C 
should be approximately as indicated. 
If there is no voltage at any point, 
check for a.c. up to the first tube via 


the ballast resistor and inj 
Output at B but not at C, indi 
fective V3 or C3. If 
A but none at B, k 
No dc, at A indicates V1 
fault. 

Where selenium 


there 1 
chee 

or Cl is at 
rectifier 


follow the same procedure, making cer- 
tain that substitute rectifiers have ade- 
quate current capacity 


The high-voltage power supply 


Sympton Sound O.K., no raster, 


or dim raster; blooming. In receivers 
using the flyback type of power supply 
shown in ig. 2, first check for pres- 
ence of h.v. on the anode lead, and 
measure it if p ble. This should be 
done at both ends of the filter resistor 
inder Varying load conditions by ad- 
isting tne rigntne mtrot over its 
full range. Next, touch the anode lead 
to the picture tube, noting intensity of 
the spark. If weak wit! htness con- 
trol at maxi im, be a weak 


picture tule oss of anode No, 1 volt- 


ure a { rignntne con- 
trol circult n.v existent, 
try to drawa a from the plate 
ap of the h.v. rectifier tube. If this is 
OK trouble wi ea id rectifier, 
filte capacitor or t tor or a 
grounded a le lead. V f by tube 
ibstitution, d onnect r one end of 
the capacitor vt ting out the filter 
esistor. If t corona are or 
1 very weak one tuse may be over- 
i trouble at 

oint. Ne ry to draw a 

ev plate f the hori 

tube or tubes. If this is 

‘ in the h.v. wind ot 

er k f ations 

or a rh to the 

If the ar bsent or 

ery Weak at the « t heck 
he dx \ tage end the 


transformer primary, and back thro 


the fuse, linearity coil, and the cathod: 
and plate of the damper tube I 
boosted voltage at the transformer pri 
mary should be 75 to 150 volts hig 
than the voltage at the damper p 
If the voltage is 
damper tube may be weak, or there ma 
be insufficient drive to the 
grid. Absence of boost voltage 
caused by an open fuse 
shorted linearity capacitors, o 
by a grounded transformer primary 
Where the boosted volt to the out 
put tube is normal, yet corona arc at 
the plate is weak or al t 
drive t 


boosted 


may 
or linearit 


coil, by 


ent, check for 


awtooth the grid. If this i 


normal (at least 20 volts peak to peak) 
try tube substitution and tests on the 
cathode and screen circuits, Continued 


trouble is probably due to st} 
in any winding of flyback transformer. 
Substitution is the 
Insufficient 
output grid ind 
drive adjustment, a shorted drive con- 
trouble in the oscillator circuit 


orted t 
most reliable verifi- 
cation 
the 


sawtooth voltage at 


icates incorrect 


trol, or 


R.f. high-voltage supplies 

Fig. 3 shows a 
ised in most electrostatic re 
in some electromagneti 


tvpe of h.v. supply 
eivers and 
models In ele« 
measure h.v. on the 1 
and at all four defle« 
Variations can result in an 
raster and are usually 
or shorted coupling capacitors 
sweep output circults 
this condition are: Plate 
of the sweep amplifier open or changed 
in value; 
the 


trostatic sets, 


secor 


anode tion plat 


off-center 
caused Dy leaky 
trom the 
Other causes of 
load resistors 
open or increased value o 


resistors feeding the ae 


isolating 


flection plates of the picture tube; open 
or changed value of a fixed or 


Fig. 2—Typical flyback h.v. circuit 
RADIO-ELECTRONICS 


3 
. 
filter. 
_ 
+ — 
- 
However, a stall v.t.vem. (espe- 
Cially if equipped a hig 
probe) could probably handle most of [tt 
: 
| 
| 
> 
> 
* 
j 
| a+" 
— 
| 


resistor in the h.v. divider network; 
unequal amplification in push-pull sweep 
amplifiers to defective tubes 
their associated components, especially 
grid-coupling capacitors 

If the h.v. is dead or extremely low, 
try to draw a corona arc from the 
rectifier plate cap. If this point is O.K., 
the trouble caused by a 
rectifier, h.v. filter resistor or capacitor, 
bypass capacitor in the voltage divider, 
or the sweep-output coupling capaci- 
tors already mentioned. In some cases 
these defects greatly the 
are at the plate, so it is advisable to 
check for abnormé 


due or 


defective 


can reduce 


loading by cutting 
all leads from the rectifier fila- 
ment circuit. If the intensity of the 
corona are increases greatly, continue 
testing components the load side. 
If the plate are is still weak even with 
the load removed, try a_ substitute 
power-oscillator tube, check socket volt- 


loose 


on 


ages, attempt to resonate the plate- 
tank-trimmer capacitor (or adjust the 
position of the capacity ring on the 
rectifier). This can be done by holding 
a neon bulb near the oscillator coil as 
an indicator, or adjusting for smallest 
raster size. After the peak is found, 


detune slightly to avoid oscillator block- 


ir Where the oscillator is still weak 
or dead, as indicated by neon glow test 
or | of negative grid bias, the trans- 
former is suspect. A substitute replace- 


ment should be tried. A good-quality 
picture cannot be expected unless the 
h.v. shield cage is in place, because 
oscillator radiation interferes with 
canning 


Fig. i—High-voltage tripler circuit. 
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A typical h.v. doubler-tripler « it 
is shown in Fig. 4. If normal h.v it 
obtained at the end of the output lead, 
checks should be made at both ends of 
the filter resistor, Work back to the 


plate cap of V1, following the procedure 
given in the section on | 
doublers and triplers. 


w-Voitage 

The quickest and most reliable meth- 
od of testing h.v. capacitors 1 
them from a h.v. source, conveniently 
obtained from the anode lead of anothe) 
receiver. A good capacitor will hold its 
charge for at least 
evidenced by a loud crackling discharge 
spark after the charging potential has 
been removed. 

Where 
check the voltage regulation of any 
the foregoing supplies. The h.v. should 
not than 1,000 volts as the 
brightness control is varied from mini- 
mum to maximum. This test must 
made with the picture tube connected 
and showing a raster. Blooming is us- 
ually caused by a weak rectifier or an 
the value 


s to charge 


several minute 


as 


severe raster blooming oecurs, 


of 
Vary more 
be 


ofa 


Increase in resistor in 
the h.v. section. 
Picture tube circuits 

Symptoms: Sound O.K., no raster or 


dim raster; 
to certain picture elements; or a 


tendency to phase reversal. 


poor focus; silvery appear- 
ance 


If the h.v. measures O.K. with the 
brightness control fully advanced, note 
spark intensity as the anode lead is 


contacted to the picture tube. If normal, 


try adjusting the ion trap, or if no 
raster is obtainable, check for a short 
in the tube. If there is no spark or a 


weak spark (discounting charging cur 
rent of the tube capacitance) test for 
presence of anode No. ! voltage. Next 
check for defects in the brightne con 
trol circuit. This can be easily done by 
testing the polarity and voltage vari- 
ations between grid and cathode at the 
picture-tube socket as the brightness 
ontrol is varied over its full range. The 
grid voltage should change from zero 


to 0) volt or more neqati to the 
cathode Trouble here may be due to a 
lefective brightness control, fixed serie 
re tor or leaky coupling capacitor 


Additional trou 


disor 


Video output 


b ausing brightness 


er are 


rticle 


on page 438 \ 


should be verified fina! 
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ELECTRONIC MIXER 


Sometimes 


service 


6F5-GT 


8 
t+ 


hr 
technic 


WAVE DRY RE 


1BVCT/2A ba 


b 

The schematic. 
and 50K are 

replaced with 2.2- and 

The unit 

above h 


shown 
wo input 


Impedance microphone 


The outy 

from the 
cuit f the 6C5 an i 
sistors (560.000 ohms) 
the 6C5 grid prevent 
ne-contr circu 
the n ‘ Ca be fe 
SECTION i the 
the PA amplifier 

The 300-volt B 

sma Hf t cente 
forme And a 


e hum cause 
the neater 
volts d.c. The circuit 
supp wn at b 
03 hent “ be a 


Resistors 
non-critical 


| 


marked 2.5h 

and can be 
17-kilohm unit» 
a in the y 


Wh: 
called upon to supply sound equi ent 
for a local event, find that their am) ‘ 
fiers will not handle the number « 
microphones and pickuy required, 
suct WCHSIONS, an electronic mixer a 
described in La Radiwo-R (Antwert = 
Belgium) is a useful accessory ; 
| 5 ba 
| 4 
. 
A 
| 
6F5-GT = 5 
mine 2 
500K 
2.9MEG 22k | 
| 22K | | 
6SN7-GT nme ‘ 
| 
} eis 
1.5K 6 | 
RADIO 2 : 
i 
a 
<A 
r. Isolating re 
hY ‘ 
| — or 
e+ 4 
Fig. type high-voltage supply. bes! 
\ 
\ y f it right 
L suspected tube |, rectifier rated at 1.5 to 2 amp. A 
by ibstitution. 6.000 uf, 12-volt eleetrolyt t 
wilt provide adequate filtering.—Editor) 


Structural details of the prize winning bench. One speaker is connected to the Chanalyst; the other is used with a universal 
output transformer for substitution tests. In the original bench the superstructure base extends forward about 6 inches 
to provide a shelf for test leads and small tools. Outlets marked “X" are for auxiliary instruments. 
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Internal wiring of the bench. All basic servicing requirements are provided for 

in this flexible arrangement. Individual line fuses would give added protection, 

especially to the variable-voltage and line-isolating transformers. A permanently 
connected line voltage meter would be a worth-while addition. 
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THIRD PRIZE 


RADIO-ELECTRONICS 
SERVICE BENCH 
CONTEST 


Skilled cabinetry and handsome finish distinguish this fully-equipped, roomy prize winner 


A TV-ADAPTABLE RADIO BENCH 


LEAN-CUT functional utility and 


smart professional appearance 

are combined in this Canadian 

radi service bench Designed 
and built ¢ 


vy Albert Mercier, of La 
Puque, Quehec our third-prize ber 

hows intelligent planning and a high 
degree of craftsmanship 


ervice tecnni 


Canadian 


vet have to contend with the p 


Cal and e.ectric; 
TV receivers, the large working area 
and uncrowded instrument pane! of this 
bench are readily adaptable to TV. A 
its 


novel wiring arrangement adds to 
flexibility. 

All outlets, wiring, and controls are 
built into the removable superstructure. 
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Panel instruments plug in at 
An extension socket and ten 
ntrol for the soldering 
rN inted under the bench to; 

tne ttom f the superstr 
eft-hand pair of dua! outle 
lirectly to the power line: the 
nnected through an isolat 
forn ind the fourth outlet 
adjustat ine voltage contr 
the knob just below the elect 
have individual Nit 
ps, and a fused maste 
power to the entire 


for the working 


the drawer bottoms the 
yellow birch. Piece 
for 
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entirely 
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ng 
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are 
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= 
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Fig. 2—Dual-purpose amplifier stage used in G-E model 754. 


hobbies is analyzing 
types of 
amplifiers, 
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the different 
used in re 
other 


rit 
its 


eivers, 
types of electronic 
alway out of 


t which is either entirely 


and 
We 


pment get a kich 


significant Way 
A little study of 


eireuits found mm 


in some 
» conventional 
new 
amplifiers may also save 
you have to 


The cireutt 


idaches when 


nt future 
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i! cl 
\M-FM 


are taken 


tuner ind 


Phono input circuits 
Whenever we think 


na receiver, 


onnection 
th crystal 
4 volts 


preamp 


pickups which 


into the amp! 


ever, requ 


yut pickups such as the 
employed 


luctance type are 


Several receiver manufactu 
novel circuits to 


ckup to a 


developed 


wuitput of the p 


without 
stage. 
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Fig. 1 
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one-nhi 
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istor 
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on 
switk 
connect 
drop 
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capacitt 
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volume 
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goes to 
power 


is taken 


which is tl 
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resistor to 


separate 


ising a 
Ine reuit sev- 
The circuit shown in 
om the RT-2 AM-FM 

75 and similar 
is circuit, the AM-FM oscillator 
alf of a AT7—is converted to 
The drawing 
the electo v 1s in the 


position, Sectio Sl-a discon- 


uch 
i ¢ 
ilco sets 


1 the 51 sets. 


preampli 


he 15,000-0 grid 


from the cathode and connects 
round thre a 10-megohm re- 
i-bia 
grounded through 


the 


ng resistor 
cathode 
pickup 1s 
acro ind appears 
Sl-e dis- 
piate- 
FM and 


h sections Sl-d and 


th nd 47.000-ohn 


ate-load res 

‘yr circuit » 05-uf coupling 
late side of the 
hot end of the 
control From the 
the the signal 
the 6TS first audio and the 7C5 
the chassis 


connects 


through S1-f 


volume control 


amplifier on sound 


of the TV set. 

When the tube is 
FM reception, the triode is 
to a grounde d-grid Hartley 
Switch section Sl-a 
000-ohm resistor between the grid ar 
cathode. The 100-uuf capacitor grour 
the grid for r.f. Sl-b cont 
cathode to the fee 
oscillator coil being 
connects the 470-wuf 
between the plate an 
oscillator coil. The 3.3-uh r.f. cho 
vents r.f. voltages from 
the B-plus line. Sl-e connects 
r.f. amplifier-mixer section of 
1ZAT7, and the 2-stage FM-AM 
amplifier to the B-plus line 


for AM 


converted 


used 


oscillato! 


connect the 15 


appear 


Another phono circuit 

G-E the } 
the variable-reluctance 
model 754 
i.f. amplifier 
preamplifier. 
Fig. : 
Sl-a 

the 
amplifier from the 
former and connects 
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eliminates 
and similar 
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graph 
shown in 

Section 
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Fig. I—AM-FM Phono switching circuit of Phileo RT-2 tuner. 
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. a phono input 
cil We Sally visual 
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the v me control in the set. TI type amplifier 
of till commonly used kup in the 
fier. How a the phono- 
variable- 
re ector switch 
5 raise the t uf. trans- 
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Novel circuitry 

and switching ar- 
rangements multi- 
ply tube functions 
in recent AM-FM- 
Phonograph models. 


TO RATIO DET 


] 
— 
Fu Am PHONO | 
| 
TO 2BE6 & 686 |+100v 
: UST IF TO VOL CONT 


Fig. 3—AM-FM-Phono switching circuit 
used in the Airline model 84HA-I810A. 


ohm grid resistor which serves the the 125-volt B-plus line. Section Sl-f the 47,000- and 330,000-ohm resistors 
same purpose as the 10-megohm grid grounds one end of Cl so it now serves which make up the diode loz The a.v.c 
resistor in the Philco circuit just de- as a conventional plate bypass capaci- and a.f. voltages are taken mm act 
scribed. Section Sl-b shorts out the’ tor. Sl-g connects the hot side of the the %330,000-ohm section of the diod 
150-ohm cathode-biasing resistor and volume control to the output of the de- — load. 

the .005-uf bypass capacitor. Switch tector circuit being used and Sl-d . 

sections S1-c, Si-d, and Si-c disconnect connects a 6,000-ohm bleeder resistor ©-E AM-FM front-end 

the voltage-divider resistors used to set used to set the voltage on the 125-volt The front-end circuits of the G-I 


the operating voltages for the 6AU6 _ line model 755 are most unusual. Would you 
when used as an i.f. amplifier. Sl-e con 3 :. expect to find an AM loop antenna 
nects the plate of the preamplifier to AM detector circuit por with the FM Bans dias coil for 
plus 215 volts through the 1l-megohn In most AM-FM receivers, the AM the r.f. amplifier, or one of the if. an 
and 1,000-ohm resistors used in series detector uses one of the diodes in a_ plifier tubes working as a mixer? If 
as the audio load resistor. The 2.7-  dual-diode triode or similar tube. How- not, you can see how it done by re 
megohm resistor is the screen-dropping ever, quite a few sets convert one of  ferring to Fig 4 
resistor, Capacitor Cl couples the plate the FM i.f. amplifiers to the diode de- The lineup of the front-end 6BAS 
f the 6AU6 to an equalizer circuit tector for AM. Such circuits are used AM-FM r.f. amplifier, 12AT7 AM-FM 
(R1, R2, R3, and C2) and to the vol by Hallicrafters, The Radio Craftsmen, oscillator and FM mixer, 6BA6 first FM 
ne control through Sl-g. The primary and others. The circuit shown in Fig. i.f. amplifier and AM mixer, and 6BA6 
of the 455-ke i.f. transformer and the 3 is taken from an Airline model 84HA- second FM and first AM i.f. amplifie 
10.7-me if. coil have no effect on the 1810A. When the selector switch is in When the receiver is used for AM 
performance of the circuit at audio the FM position, the 6BJ6 is a ratio- reception, the signal is picked up or 
frequencies. detector driver (second FM i.f. ampli loop antenna and fed to the grid of 
When the circuit is used on AM on fier in this circuit). The a.f. signal is the 6BA6 r.f. amplifier through the 
FM, Sl-a selects the proper tuned cir- taken from the output of the ratio de- 220-ohm resistor and the FM antenna 
cuit to feed the grid, Sl-b brings the tector. Throwing the switch to the am coil. After amplification, the signal ap 
cathode biasing resistor and bypass ca- position removes B-plus voltage from pears across the primary of the AM 
pacitor into the circuit, and Sl-c and the plate and screen-grid circuits of the — r.f. coil and is fed, around the 12AT7 
Si-e short out the 2.7- and 1-megohm 6BJ6. With these circuits dead, the mixer, to the grid of the 6BA6 AM 


resistors so the screen grid and plate 


are effectively supplied directly from 
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diode 
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acts as a plate. 


mixer and FM i.f. amplifier tube. The 
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Television 


That Ghost! 


TV ghost can easily spoil an im 
age that is otherwise clear and 
sharp. There are two majo 
sources of this interference. A 

ghost may be produced by a_ long 
transmission line that is not correctly 
matched at both ends. It may also be 
produced by reflection from a building 


REFLECTING OBJECT 


3. > 
XMITTER DIRECT WAVE Rcva 
Fig. 1—Paths of direct signal and ghost. 


or other object (Fig. 1). Ghosts may 
be positive or negative, depending upon 
the phase with which the echo returns. 
To kill the ghost, we must know what 
is causing it. Then several methods are 
available for eliminating it. 

Fig. 2 shows a transmission line be- 
tween an antenna system and the input 
coil of a tuner. The intercepted signal is 
sent along the line from A to B. If a 
mismatch exists here, a portion of the 
signal is reflected back to the antenna. 
If this is also mismatched, some of the 
voltage is reflected again. The signal 
returns to B and reproduces the image 
a second time. 


TRANS LINE PR: 


Fig. 2—Transmission line signal path. 


The displacement between the direct 
signal and its echo depends upon the 
type of line and its length. If the trans- 
mission line is short, the direct signal 
and ghosts combine to form a single, 
blurred image. 

We can determine whether ghosts are 
being produced by a mismatched line. 
It is easy to find the time required for a 
signal to complete the trip from B to 
A and back again to B (Fig. 2). Then 
we can measure the time lag between 
direct signal and ghost as seen on your 
TV screen. If these are nearly equal, 


PENCIL HOLDS 
STRING TAUT 


Fig. 3—Locating the source of a ghost. 
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the transmission line matching may be 
at fault. 

Delay due to different lines is listed 
in the table. Each length listed causes 


Type of | Impedance Velocity Length ] 
Line | Constant (Feet) 
Ribbon  300chm | 85 | 425 
1S0ohm | 76 380 
Coaxial 72 ohm | 67 | (335 
| 520hm | 66 330 
a delay of one microsecond. For ex- 


ample, 850 feet of 300-ohm ribbon line 
delays the echo by 2 microseconds. The 
raster itself is used as a time base to 
measure the interval between direct im- 
age and ghost. The raster is scanned 
horizontally in 53.3 microseconds. If the 
width is adjusted to any convenient 
value W (inches), the fraction W/53.3 
gives inches per microsecond. When the 
raster is 13%, inches, each one-fourth 
inch corresponds to one microsecond. 
For a width of 6% inches, each %& inch 
is equivalent to one microsecond. If you 
have a rule handy, adjust the raster to 
10% inches. Then each centimeter 
along the time base is equivalent to 2 
microseconds. 

The RCA Microstick may be used for 
direct time measurements. This is a 
scale calibrated in microseconds. 

If it appears probable that line re- 
flections are producing ghosts, you may 
adjust the input coil at the receiver, and 
note the effect on the echoes. If the pri- 
mary turns are squeezed together or 
more turns added, the coil impedance 
will increase. Impedance is_ also 
changed by varying the primary-sec- 
ondary coupling. Sometimes the echoes 
can be reduced (especially at higher 
frequencies) by wrapping a piece of 
tin foil around ribbon-type transmission 
line and sliding the metal back and 
forth. The change in line impedance may 
effect a better match. (See also P. 107.) 

If a mismatched line is not at fault, 
the echoes are being reflected from a 
building or other external object. The 
echo travels further than the direct 
signal so it arrives later. The time in- 
terval may be measured with a Micro- 
stick or ruler as previously explained. 
Since electromagnetic waves travel .186 
(or *js) miles per microsecond, we can 
determine the extra distance traversed 
by the echo. For example, a ghost which 
arrives 2 microseconds after the orig- 


inal signal must have traveled .372 
(or %) more miles. 
You can locate the source of the 


echo as follows. Drive two nails into a 
wooden board as shown in Fig. 3. Nail 
T represents the transmitter, and R is 
the receiver. The distance D is propor- 
tional to the distance between receiver 
and transmitter. For example, if you 
are 4% miles from the station, drive 


| 45 


the nails 4's inches apart. Now prepare 
a loop of string with total length 
2D + A. Here A is the extra distance 
of the echo path. Using figures given 
in this paragraph and the previous 
one, we would have a loop length of 9 
plus 4% inches. 

Place the loop around both nails and 
hold a pencil against the string so that 
it remains taut. As the pencil is moved 
it traces out a curve like the one ir 
Fig. 3. The offending object lies so 
where on the curve. The exact 
found with the aid of a directional ar 
tenna. Draw a line L 
tion which is giving maximum ghost 
signal. The reflecting point P lies at 
the intersection between line L and the 
curve. 

Knowing the location of P helps to 
plan an antenna system so that least 
signal will be picked up from it 

end— 


TV DX FOR APRIL 

By the middle of April we will be well 
over the low period of the TV dx year 
and approaching the best months. There 
will not be a lot of dx of any sort during 
April, but there will be a definite up 
turn in conditions. This turning point 
will be associated in a general way with 
the changing season, and will show first 
in the warmer climates 

Both sporadic-E dx and tropospheric 
extensions of normal will be 
most pronounced in the southern por- 
tions of the country. An interesting 
report from Cuba confirms our fre- 
quently expressed view that TV dx 
reception is more frequent for southern 
viewers. Observer Albor Otero Garcia, 
of Varadero Beach, says that he 
been using our predictions as a guide, 
but that he finds conditions running 
about a month in advance of them. This 
is undoubtedly true, for Bureau of 
Standards information shows a marked 
peak in sporadic-E incidence in the 
lower latitudes. 

The first pronounced sporadic-E open- 
ings will probably occur sometime after 
April 20th. The avid dx enthusiast will 
do well to make a careful record of such 
openings as they occur, for they provide 
the best indication of when to look for 
the best dx the following month. Be 
cause such dx breaks are associated 
with solar conditions, they usually re 
cur 27 to 28 days later. 

As the weather moderates, fring¢ 
area reception will improve markedly in 
April. Observers whose antennas are 
heavily screened by tree foliage later in 
the spring may actually have better re- 
ception in April than in the 


along the dire 


coverage 


has 


warmer 


months, and in all locations the average 
signal levels will be well above those of 
the winter season. There wil! be little 
extreme tropospheric dx on the high 


channels. 

April is the last of the spring aurora 
months. There are usually at least two 
aurora periods in April that are of suf 
ficient strength to influence low band 
TV reception in the areas north of Lati- 
tude 40. 

—end— 
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number of this year’s television 


receiver ire definitely designed 
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ne ingenious advance have been 

ache m te ion-receiver tune? One 
reuit which uses the new 6BQ7 

wor ial-triode tube shown in 


Fig. 1-—Caseode amplifier circuit: used 
in several recent EV receiver models. 
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By WALLACE WANER 


tem. These cireuits, by themselves, 
not new and have been used for the 
t few year The input systems main- 


tain a fairly constant impedance for the 


various channels and provide a balanced 


nput or a ohm input for coaxial 


The cascode circuit is self-compensat- 
ing with respect to a.g.c. In the second- 
triode section. A bias increase on the 
first tube for a stronger signal results in 
le current flow and an increase in 
plu voltage at the cathode of the sec- 


e. This, in effect, increases bias 


on the second tube and prevents over- 
s. For fringe-area 
reception the opposite occurs and the 
over-all gain i nign The du potential 
on the grid of the second tube is kept 


load on strong statu 


constant by the bleeder network from 
the plus-B tap to ground. 

The triode-section input is a low im- 
pedance while the output-circuit Im- 
pedance is relatively high. Thus, gain 
advantage comparable to those of 
pentode amplifiers are realized. As 
fewer grid wires are involved, thermo- 
agitation effects are reduced. This mini- 
mize snow effect and gives a cleaner 
pieture The several advantages of this 


an excellent 


Servicing factors 
Several factor must be observed 


when the cascode circuit 


One of the most important is the 
maintenance of proper voltage relation 


hips between the two triode sections. 
As can be seen from Fig. 1, the plus-B 
voltage ipplied acro both tubes in 
erie The tota ite volt 
im « the v ure wr 
and plate of the first tube plus. the 
cathode and te 
\ 
6CB 
SYNC AM 
r+ 


> 


FRINGE 


tube’s plate to ground would not be a 


true indication of the j-triode 
potent as it would represent the 
voltage drop across both tube In test 
ng. relative plate voltages must be 
measured from each tube’s plate to it 


cathode. 

Lead dress and mechanical placement 
of parts are highly critical in su 
tuners. When these front ends are 
serviced for any reason, exercise ex 
treme care not to disturb either the 
lead dress or the physical arrangement 
of parts. Actually, in the RCA receivers 
(17T153) undesired resonant effects are 


kept above channel 15 by usu 


lating washers of proper thickness in 


the front-plate-to-tuner-chassis mount 
ing. Tuner perfo 
teria 


‘reased if the proper wast 
ers are not replaced when tuner re- 


moval is necessary during servicing 


sections 
Besides improved tuners, many re- 
ceivers have increz 


frequency gain, A number of the newer 
receivers use four stages in the picture 
if 
evcle bandpass. If three stages of p 


section for good gain and a 4-mega 


ture Lf. are employed, the bandpa is 
reduced to maintain high gain. 
Many of the late mode also use 


proved sound-i.f sectlor Ir inter 
carrier receivers, for inst olde 
receivers used only one sound-i.f. stage 
Sufficient gain was obtained for the 
sound portion by common amplificatior 
in the pre 1.f tape Phe 
modern trend, however, to use two 
sound-i.f. stages following the ound 
pick-off point. This a ‘ 
taken off before the contrast 

circuit to minh t ntercarrh t 


Fig. 2—High gain syne-a.g.c. circuit used in Capehart model CX-33DX chassis. 
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can arise in FM reception if the signal- 
to-noise ratio is substantially less than 
two to one. 


Sweep stability 


With the various lock systems here- 
used, fairly good stability has 
always been obtainable with the hori- 
zontal sweep system. In general, little 
had been done with the vertical 
The low field rate 
per second) and the low-pass filter net 
preceding the vertical 
assured stability. 
luration pulses had little effect unless 
they were of high amplitude and then 
nly caused momentary loss. In 
yood signal areas this meant that only 
yn occasion would the picture roll, and 
in most instances it would roll vertically 
mee and then lock in. 

For fringe areas, however, additional 
stability would be desirable both in the 
horizontal and For 
this reason modern receivers have more 
elaborate sync separator-amplifier sys- 
tems preceding the vertical and 
ontal sweep stages. 


tofore 


sw ep 
ystems, (60 pulses 
Work oscillator 


reasonable Short 


syne 


vertical system 


hori- 
By thus increasing 
syne pulse amplitude and clipping noise 
peaks, greater stability is secured in 
fringe areas where the signal-to-noise 
ratio is low. 

A typical system of this type is shown 
in Fig. 2 which represents that used in 
the Capehart CX-33DX chassis receiv- 
ers. Here, the combined a.g.c. and syne 
separator system actually represents 
six tubes, inasmuch as several dual- 
triodes are employed. A_ high-trans- 
conductance 6CB6 tube, the initial syne 
amplifier, receives the composite video 
signal from the detector stage. The out- 
put from this stage is coupled to the 
next circuit in a .cathode-follower ar- 
rangement. The 12AT7 is a 
pre-syne separator, a.g.c. detector, and 
noise clipper. Noise greater in 
amplitude than the average sync levels 
are removed, as well as the video signal 
information. The a.g.c. potential 
is also developed in this stage, and its 
output fed to one section of the 12AU7 
amplifier. The amount of a.g.c. is 
regulated by the 500,000-ohm poten- 
tiometer in the cathode-to-grid sections 
of these This permits 
ment for higher gain in fringe areas, 
while in metropolitan areas the a.g.c 
an be set below the point where strong 
signals would begin to bend the picture 
or cause phase reversal. 

The section 


combined 


pulses 


bias 


adjust- 


stages. 


of the 12AU7 


second 


Television 


gives additional amplification to the 
which is then fed to one triode 
section of a 6SN7-GT syne clipper. This 
constant sync level so 
important for good stability and 
vides a syne pulse of the proper polar- 
ity to the vertical sweep oscillator. 


syne, 


stage assures 


pro- 


6SN7-GT 


i7 


with the 

sion of 

ference. 
Cascade coupling makes the grid vol 


integrator circuit for 
75 


15,750 horizontal pulse inter 


Supres 


age curve of V1l-b cross the cutoff 

voltage line at a much steeper angk 

than it would with a single coupling 
6AQ5 


=) 


Fig. 4—Another version of the combination vertical oscillator-output ampli 
fier. This circuit is found in RCA‘’s 177153 series, using the ACS66 chassis 
New circuit designs are also found’ circuit. This gives better noise imn 
in the vertical sweep systems. Hereto- nity and also assures’ better mainte 
fore, many vertical stages have con- nance of interlace. Bendix refers to thi 

sisted of the conventional blocking circuit as “Magic Interlace 
oscillator followed by the vertical out- You will note that the circuit of Fig 
put amplifier. A low-pass filter, con- 3 also uses a retrace eliminator, The 
sisting of a network of resistors and vertical pulses are coup! he grid 
shunting capacitor, called an “integra- of the picture tube in a Venue 
tor,” filtered out the 15,750-cycle hori- polarity and thus assure omplet 
zontal sweep from the vertical system blanking of the picture-tube beam d 
as well as noise pulses above the 60- ing retrace. This is particularly useful 
cycle vertical repetition rate. in fringe areas where the weaker signa 
One of the new vertical systems is level may cause the retrace lines to lh 
shown in Fig. 3. This is the circuit used visible on the screen. Many other mat 
in the Bendix C172 series of receivers. facturers now utilize a similar retra 
\ conventional syne clipper feeds the eliminator operating from the vertical 
vertical sweep oscillator. The syne sweep circuit. 
clipper utilizes one-half of a 6SN7-GT A similar cascade-coupled multivi 
tube. The other half of this tube is brator circuit is used by RCA for their 
Vil-b of Fig. 3. Both Vll-b and V12 _ vertical system. Fig. 4 shows the system 
form a multivibrator type of oscilla- used in model 17T153 series receive 
tor. You will note that the plate of Note the elaborate integrator networh 
Vi1l-b is coupled to the grid of V12 by (low-pass filter). This gives a much 
conventional capacitance coupling. The sharper attenuation of  frequencis 
plate of V12, however, is coupled back above the 60-pulse-per-second vertical 


to the grid of V11-b via an R-C network 
consisting of C29, C31, C63, C30, R96, 
R46, and R47. The V12 tube, 
acting as part of the multivibrator, is 
also the output amplifier feeding the 
vertical output transformer. 


besides 


The R-C coupling network is a cas- 


cade affair instead of the usual single 
one. This enables the vertical sweep 
circuit to be much less susceptible to 


pulse interference and to be able 
to lock in more smoothly with the verti- 
pulses, It 
filter network in 


noise 
cal syne also establishes an 


excellent conjunction 


BINED VERT OSC & OUT 
= 


SYNC CLIPPER 


6SN7-GT 


INTEGRATOR NETWORK 


Fig 

C172 series TV receivers. V1l-b and 

sufficient output to sweep the picture tube without 
APRIL, 1952 


3—Combined vertical sweep oscillator and output amplifier used in Bendix 
V12 


VERT OUT TRANS 


with 
additional amplification. 


form a multivibrator circuit, 


field rate and thus gives improved noise 


immunity. Cascade coupling 1 ed he 
tween the ocsillator tube as in the 
Bendix circuit previously described 


Slight differences are to be noted ich 
as the use of a 6AQ5 tube instead of the 
6W6 employed by 
also uses the 


sendix, This receiver 
retrace eliminator feature 
previously described 
Other circuits designed for improved 
fringe area reception undoubtedly wi 
be forthcoming in future 
These and the ones previously described 
not only aid in fringe-area reception but 
also give improved performar 


metropolitan areas. This is parti arly 


true where ignition interferen 
problem. The high gain of ich rece 
ers improves signal-to-noise rat ! 
gives a cleaner picture a ve i 
more stable one 

When used in fringe areas, particu 
larly with high-gain Yagi antenna 
good boosters, reception fr tatior 
many miles distant is po e. Th 


many ultra-fringe area locatior whicl 


had been unable to receive a remote 
station because of receiver limitation 
have been ope ned to television reception 


end 
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Loss of brightness 
control is a common 
fault in TV receivers 
of all types. Some 
causes and remedies 
are given in detail. 


rity ver rightne means 
that it is impossible to dim 
t thie reen at any position of 
the contro \ review 
of the fur jor ind operation of the 
brightne reuit wil be helpfu in 
tings thi ectior f the re 
Brigeshtine of the raster or picture 
depend ri the peed of the electrons 
the bear trining the creen of the 
I ture tubs ind the number of elee- 
trot n that beam. The eed of the 
electror fetermined by the amount 
of higt ri The number of elec- 
t ! fepends on the grid bias 
thie taye ftluctuatior on the 
yrid due to the video signa 
l of control over brightness is not 
caused } trouble in the high voltaye 
ectior ignal cireuits. It stems en- 


tirely from faulty operation of the tube 
bias cireuit. The bia (neyative grid 
t} espect to cathode) can be varied 


a control usually labelled BRIGHT 


BRILLIANCE INTENSITY or BACK- 
GROUND. Th control is used to set the 
over-all level of brightness in the pic- 
ture, For most types of C-R tubes, a 
bias of approximately 50 volts cuts off 
electron tlow, extinguishing the raster 
In ost receivers the normal range of 
the Drigghtne contro is trom Zero 

t or a few volt neyative, to more 
than 50 volts 


J P BRIGHTNESS CONT 


b 


Fig. 1—How a ©-R tube may be biased. 


n fied lasing circuits are hown 
in Fig. 1. The bias control may be in 
the cathode circuit of the tube, Fig. l-a, 
or ithe grid cir t, Fig. i-b. ly 
receiver the video signal ted to the 
cathode These model isually use a 


grid-cireuit brightness control. 


Causes of Trouble 
Loss of bias control will result in loss 
of brightness control. There are three 


* American Rad Institute 
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common defects which can affect the 
bias of the C-R tube 

1. Defective tube; 

» Defect in the immediate bias cir- 
cuit of the tube; 

Defect n ome other circuit. 

\ defective C-R tube can cause loss 
of control if either of two conditions 1s 
present: a short or partial short from 
cathode to grid or heater; or a gassy 
C-R tu When the cathode is shorted 
to the grid, possibly by a piece of 
cathode 
cathode and grid, bias no longer is pres- 
ent. The brilliance control has no effect 
in cutting down the brightness. Even 


inder such conditions there may be a 


material lodged between the 


picture on the screen. The picture qual- 
ity may even appear normal. Of course, 
the brightness level of the picture will 
isually be too high. Loss of syne, espe- 
cially horizontal, may also occur. A 
short from cath 
has the same effect 


toa grounded heater 


A gassy picture tube may cause loss 
of control over brightness because ioni- 
zation takes place inside the tube. This 
causes the grid to become more positive 
than normal. When a picture tube is 
assy, a picture may still be visible on 
the screen. The picture usually turns 
negative (white areas black and black 
areas white) at high levels of contrast 
and brilliance. 

Defects in the bias circuit of the C-R 
tube may include 

A shorted bypass capacitor, Cl, at 
the brilliance control. (Fig. l-a). With 
a shorted capacitor the cathode poten- 
tial is the same as that of the control 
grid. With no bia 
mum and the brightness control has no 
effect. 

An open 220,000-ohm resistor in the 
divider net- 


brilliance is maxi- 


brilliance-control 


work, (Fig. l-a); increase in 


the value of thi resistor; or an open 
circult at the top lug of the brillance- 
control potentiometer. Under these con- 
ditions, the cathode cannot be made 
positive enough to cut off current flow 
in the tube. In circuits where the con- 
trol-grid voltage is varied, similar trou- 
bles will remove the Dias 

Leaky coupling capacitors at the grid 
of the picture tube foth Cl and C2 
(Fig. 2) can become leaky enough to 
place a positive voltage on the picture- 
tube control grid. This positive voltage 
may be equal to or greater than the 
most positive voltage placed on the 
cathode by the brightness control. It 


oss of Control over 


By CYRUS GLICKSTEIN* 


then becomes impossible to extinguish 
the picture. The picture detail may be 
almost normal Depending on the 


amount of leakage, the control may 
either be unable to reduce brilllance at 
all or just cut down brightness a little 

Defective video output tube In a 
number of models, the plate of the last 
video-amplifier tube is direct-coupled 
to the control grid of the C-R tube 
(Fig. 3). Normally the plate of the 
video amplifier and the grid of the C-R 
tube are approximately 150 v. Wit 
the control 
the C-R tube can be varied from abou 
150 to +250 volts How- 


potentiometer the cathode of 


ever, if the filament of the video-amy 
her tube opens, with no curre! 
through this tube the plate voltage, 
and the voltage on the C-R tube grid 
increases to the fu 250 volt 

With this increased voltage on the cor 
trol grid of the C-R tube, it becomes 
impossible to cut off electron flow in 
the tube by means of the brightne 

control. This trouble can be considered 
a bias-circuit fault, since it upsets the 
bias relationship. Of course, with the 


video-amplifier stage defective, there 
is no picture on the 
raster, An open peaking coil, L1, may 
produce the same effect, even with a 


screen, Just a 


damping resistor across the coil. 

The third and fourth class of trou 
bles originate in circuits external to the 
C-R tube or the bias circuit. An ex 
cellent example of tt occurred re 
cently in an RCA model 6T74. There 
was no control over brightness; the pl 
ture was fair, but syne was very poor. 


Sound was very low and 


cause was found to be a 
output tube. The cathode was 
t 


» the filament. In thi } 
whose circuit is shown it 


cathode of the audio-output stage goe 


to the 120-volt bus of 
supply (Fig. 4-a). The 
the ~+375-volt bus fron 


VIDEO AMPL 25 


AAA 


DCRESTORER = 
v26AL5 
Fig. 2—Leakage causes control loss 
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th 


through the output transformer pri- 
mary. When the cathode shorted to the 
filament, the cathode was grounded, 
bringing the +120-volt point to about 
ground potential. This caused a redis- 
tribution of voltage across the low-volt- 
age supply. The point which was +120 
volts became just slightly positive. As 
a result, the operation of the C-R tube 
bias circuit whose cathode worked off 
the +120-volt point (Fig. 4b), was 
drastically affected. This trouble also 
affected the operation of the sound i.f. 
stages and the syne amplifier (also con- 
nected to the +120-volt point). 

With this background on likely 
sources of brightness trouble, localiza- 
tion of the defect is materially simpli- 
fied. Check the picture and sound to see 
if there are any other apparent defects 
loss of control over brilliance. 
The action of the other controls should 
also be checked. There is no point in 
removing a chassis from the cabinet if 
the trouble is only a bad tube. 

If there is a complete loss of pix, 
with raster and sound O.K., the fault 
could be an open filament in a video- 
amplifier stage, in models using a cir- 
cuit similar to Fig. 3. On the other 
hand, if there are two or more defects, 
such as loss of sound, etc., as well as no 
control over brilliance, then it is ad- 
visable to substitute tubes in the other 
affected stages before proceeding fur- 
ther. If tube substitutions do not clear 
up the trouble, then make stage-by- 
stage voltage and resistance checks. 

Assuming the indications are loss of 


besides 


control over brightness, and possibly 
some impairment of picture quality 
(with or without loss of sync), the 


trouble can then be assumed to be either 
in the C-R tube or the tube bias circuit. 
Once the chassis is out of the cabinet, 
the following procedures will help to 


localize the trouble: 


Fig. 3—Effects of video tube burnout. 
APRIL, 1952 


Measure the voltage from the vari- 
able arm of the brightness control to 
ground. Rotate the control and note the 
minimum and maximum readings. 

Measure the control grid voltage of 
the C-R tube, with the meter probe at 
the junction of C2 and R1 (point A, 
Fig. 2). With the meter still connectéd, 
vary the brilliance control, even though 
the control is in the cathode circuit. If 
the voltage reading varies as the con- 
trol is rotated, a cathode-to-grid short 
in the C-R tube is indicated in models 
using the circuit of Fig. 2. 

Repeat these measurements with the 
tube base socket of the C-R tube re- 
moved. (This removes the tube from 
the circuit.) Any abnormal readings 
observed now will indicate that the 
fault is not in the C-R tube but in the 
bias circuit. If the readings are normal, 
the fault must be in the tube, 

In some receivers the filaments are 
in series-parallel, and removing the 
tube socket opens the entire filament 
circuit of the receiver. A jumper—a 
piece of solder will do—inserted in the 
filament pins of the tube socket will re- 
store filament continuity and permit the 
checks outlined. 

If the reading at the control-grid 
lug is more positive than normal with 
the C-R tube disconnected, the trouble 
probably is a leaky coupling condenser, 
C1 or C2 (Fig. 2). The defect can be 
pinned down by unsoldering one end of 
each capacitor in turn and measuring 
the grid voltage. 

If the intensity control does not vary 
through a proper voltage range with 
the C-R tube socket off, trouble in the 
brightness voltage divider circuit can 
be suspected. Possible troubles are: a 
shorted capacitor, C3, an open 220,000- 
ohm resistor or a large increase in its 
value, an open 100,000-ohm pot, or 
wrong voltage at point B (Fig. 2). 

It is worth noting that there may be 
an abnormally high positive voltage on 
the control grid, causing a large grid- 
current flow in the C-R tube with the 
Varying the brightness con- 
trol may not have much effect in vary- 
ing the cathode voltage, Fig. 2, due to 
the grid current flow. The fault, how- 
ever, is in the grid circ it, not the cath- 
ode circuit. This becomes apparent when 
the readings are repeated with the 
socket off the C-R tube. Cathode voltage 
will vary normally while the control 
grid reading remains abnormally high. 


socket on 


Television 


A partial short between the cathode 
and grid of the C-R tube can be veri 
fied by an ohmmeter reading between 
pins 2 and 11 at the tube base. The 
short may be from less than one hundred 
ohms to over a megohm. It may be 
possible to clear up such a partial short 
by flashing the cold tube. Leads aré 
connected to the plates of the low-volt 
age rectifier tube, where 700) 
is available. One lead is 
the cathode pin. The lead i 
tapped quickly several times to the con 


trol grid pin. 


volts a 
connected to 


second 


Fig. 4—A cathode short in the audio 
stage grounds the (-R tube cathode. 


control 
trouble 


Summing up, loss of 


brightness is 


over 
bias 
This can be caused by troubles in (a) 
the C-R tube, (b) the C-R tube bia 
circuit, and (c) other circuits. Sound 
and picture quality may furnish clue 
to the trouble spot in the receiver. If 


caused by 


the C-R tube or its bias circuit is indi 
cated as the source of trouble, and a 
bad video-amplifier tube is not respon 
sible, then voltage checks are mack 


Voltage readings are taken at the pic 
ture tube grid and cathode socket lug 
while the brightness control is rotated 
These checks are repeated with the tube 
socket off. This makes it possible to 
eliminate either the tube or its bia 
circuit as the source of trouble. Fur 
ther voltage and resistance checks wi 
reveal] the actual defective 


end 


component 
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Conducted By MATTHEW MANDL 


NUMBER of queries 


by the Service Clinic still relate 


to converting small 
eivers to large tube types. Most © slight 
of these involve changes in flyback identical 


tvpe horizonta weep and high-voltage 


circuit There are occasions, however, No. \ 
when the rf. type of high-voltage ip- 
I encountered and some of our 


readers have made inquiries regarding 


conversion proced 


ch receiver can be converted to 


large-screen type by several methods can be 
If the hange from a 10-in tube to drive if 


a tube, direct substitution can require 
usually be made without any electrical 


Most of the 10- and 12- 


necessary. Th 
changing the 


and the ca 


received a replacement part available at local 
distributor 

screen re- 4 16JP4 can also be used with some 
modifications. The 


circuit is 
to the one shown in Fig. 2 


except that high-voltage assembly part 
92802 should be used to give 
about 11,000 volts. This conforms to the 
Westinghouse 
16JP4 tube. The 10-inch receiver uses 
dures for these two 7A5 tubes in parallel for the hori- 
zontal output. An additional 7A5 tube 
added in parallel for increased 


H-600T16 using the 


addition will 
creen-dropping 


resistor from 7,500 ohms to 5,800 ohms, 


hode resistor from 50 ohms 


inch tube have deflection angles be- to 39 ohms. 


and can be in- 
und-type be 


tween 50 and 56 degree 
terchanged. Sometime the ro 
léi-inch tubes can be utilized if they do 
degree 


not have deflection angles in exce 


depres With round type having an be prefe 
angle in exce of 65 degrees, and with voltage 
a rectangular tubes, major changes type of 


are required which involve a new yoke, voltage 


a matching transformer, and higher conversion kits on the market can be 
econd-anode voltage used. Inasmuch as conversion to large- 
Quite often a comparison of manu- creen ibes with deflection angles 
facturer chematics for several suc- above degrees means a new hori- 
cessive mode will give clues to certain ontal output transformer, matching 
possible cireuit modifications nece ary deflection rke focu coil, and width 
for using larger tube As an illustra coil, all the components involved would 
tion, a reader inquired about the require complete rewiring of the older 
change necessary to a Westinghouse ystem in either case. The kits may al 
model H which used a LOBP4 pic be le er e than the r.f. replace- 
ture bye Th ecelver ihe many ment rt issemt jepending on 
Westinghouse models, uses an ower requirement 
ipply a hown in Fig. 1. Here the 
hist tayve can be increased slightly 6+ 6V6-GT 1B3-GT HY OUT 
with one wt n ‘ increased r.f. out 
Thu the cireuit shown in Fi 2 
ean be used which is that employed in 
the Westinghouse H-608C12. receiver 
You will note that tt i imilar to the 
iH ‘ t except that the ator 
coil produce 0.500 volts instead of 


x00. A 6Y6 tube also replaces the 6V6 
The modific 
using a IZKP4 picture tube or equiva 
lent. The higher-voltage oscillator coil Fig, 1 
assembly 1 art No. V-928053. This is 


flection tub 
able to eliminate the r.f. high- 
system and install a flyback 


system 


Receivers of other manufacture can 
modified in similar 
ever, if a rectangular tube or other 70- 


fashion. How- 


is desired it would 


and high 
Many of the several 


horizontal out; 


R.f. type high voltage power 
supply from Westinghouse model H-223. 


Repeated 6BG6-G failure 

In a Montgomery Ward Ai e le 
inch receiver I avn encountering re- 
peated 6BGE6-G failure This receiver 
has had sic such tubes replaced with 
eight months. They do not burn ouf, 


hut the emission decreases co 


which results in complete ss of higi 
voltage. What could cause this tro 
V. B. D., Ann Arbor, Mich 
Constant failure of the horizontal 
output tube is caused by an excessive | 
flow. You should | 


amount of current 


check for proper screen voltage as we 

as correct bias between the cathode and 
grid of the output tube. Do not, how 
ever, attempt to measure the B-voltage 
at the 6BG6-G plate cap because high 
pulse potentials are present here. In 
by improper 


correct bias can be caused by 
or defective components in the cathode 
circuit or improper B-potentials. 

If the 6BG6-G has insufficient (or 
occasionally, excessive) grid drive it 
would also cause abnormal currents t 
flow which would result i 
tube failure. Check the peak-to-pea 
voltages of the grid signal with a cal 


repeated 


brated oscilloscope or peak-to-peak vo 
meter to ascertain that they 
to those given in the service notes for 
this receiver. Excessi 


course, manifest itself by the presence 


conform 


of “overdrive lines” on the s¢ 


Double image 


Fig. 2—High voltage supply in Westing- 
house model H-603C 12 gives 10,500 volts. 
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: 
50 | Television | 
} 
have converted a Tech-Master 
to a 16KP4 tube. I have used the Merit 
‘ 
j6¥6-G | 
| HV OSC 
270" 
soled 
05 HV RECT 
68" 


MDF-70 cosine yoke, the MWC-1 width 
coil with a.g.c. winding, and the HVO- 
7 output transformer. I now rece ea 
double image for all stations (see ph to). 
What could cause this trouble? Could ] 
larger tube with 
P.M., Orrick, Mo 

It is possible that you have upset the 
voltage boost potentials during conver- 
sion and you should refer to the Clinic, 
page 44, in December, 1951, RApto- 
ELECTRONICS, for a more complete dis- 
cussion of the effects this will have on 
the picture as well as suggested reme- 
dies. 

Check the high voltage with a v.t.v.m., 
using a special probe in order to ascer- 
tain whether the potential is that re- 
quired. Also make sure that all the 
tubes in the sweep circuits are giving 
full emission. After tubes have been in 
use for several y their 
drops, and decreased sweep amplitude 
as well as nonlinearity often results. 
Also check for improper drive as well 
as incorrect components in the hori- 
zontal output system. An incorrectly set 
drive control or a wrong-value grid leak 
sometimes give the double image pic- 
ture which you mention. 

You could utilize a 20-inch tube in- 
stead of a 16K P4 because the yoke and 
horizontal output transformer you men- 
tioned will handle tubes up to this size. 


also use a picture 


components 


ars emission 


Space loops 

I have a problem on an installation 
izing two five-element Yagi antennas 
located approximately 93 air miles from 
channel 4 in Boston. We had been get- 
this 


increased its tower height about 


ting fair-to-good reception until 
sfatior 
100 feet and added three. bays, making 
it a six-bay transmitting antenna, Since 


then we barely get an outline of a pie- 


fure Shouldn't the increase in trans- 
tting antenna height have hettered 
our reception? J. H. S., White River 


Junction, Vt. 

The decrease in reception which you 
WBZ has in- 
creased its tower height may be caused 
by a repositioning of the space loops in 
the immediate vicinity of your antenna. 
Usually space loops are fixed areas of 
higher-than-normal signal strength lo- 
cated a wavelength apart in both the 
vertical and horizontal planes. They 
are caused by the addition of direct 
waves and reflected-angle ground waves. 


have experienced since 


(See page 54, March, 1949, issue of 
RADIO-ELECTRONICS.) You can regain 


signal strength by either raising the 
receiving antenna approximately one- 
half wavelength or by shifting it hori- 
zontally by the same amount. Also try 
reorientation, for increased height has 
affect Yagi antenna 
orientation slightly because of terrain 
effects. 


been known to 


Conversion components 
Could I use a 21175 horizontal output 


transformer with a 16GP4 tube and a 
70-degree deflection yoke? I would like 
to convert a 12-inch Transvision to the 
1é-inch tube. Also, can have the pte- 
ture tube ahout 15 feet from the re- 
APRIL, 1952 


ceiver? S. A., Warren Point, N. J. 


The 211T5 


former may 


horizontal output trans- 
suitable for the tube 
you You 
should get a transformer which matches 
the inductance of the 70-degree deflec- 
tion you possess. 

A 15-foot run is rather long for the 
picture tube. For any lengthy separa- 
tion of the picture tube from the 
chassis, a separate slave unit is recom- 
mended. These have been described in 
previous issues of RADID-ELECTRONICS. 

In particular, the high-frequency 
components of the video signal suffer 
severe attenuation because of capaci- 
tance effects when the signal carrier 
wires are extended for more than a 
few feet. 


and yoke which now have 


yoke now 


Contrast delay 


In an Air King television receiver the 


picture tube is very slow in developing 


sufficient contrast. It requires ahout 


three to five minutes to get a good pic- 
ture. The vertical lines are tilted for 
part of the picture and the horizontal 


lines are also bent in the upper half of 
the test pattern. What could cause these 
troubles? T. J. R., Seattle, Wash. 

When there is a delay of three to five 
minutes before securing proper con- 
trast, it would indicate a slow-heating 
tube in the picture amplifier 
This could include the tuner, 
ture i.f. the detector, and the 
video amplifiers or the picture tube. 
One or more tubes may be causing this 
trouble and they should all be checked 
to ascertain which are abnormally slow 
in coming to proper temperature. 

The tilt of the vertical lines as well as 
the elongated center circle of the pat- 
tern indicate vertical as well as 
horizontal linearity. Proper linearity 
adjustment when both vertical and hor- 
izontal systems deficient requires 
painstaking procedures while a_ test 
pattern is on the air. This means that 
the vertical and horizontal linearity 
controls as well as the height and width 
controls must be adjusted sequentially 
with readjustments. These are comple- 
mentary and one influences the other. 


system. 
the pic- 
stages, 


Tuner troubles 
G-E model 


tuner contacts went bad and I 


Ina television receiver, 
&11, the 
installed a Standard Coil tuner. Eventu- 
ally a trouble developed which caused 
both the and the sound to be 
intermittent. When the tuner shaft was 


and 


picture 


moved up down, however, it re- 
stored picture and sound. I changed the 
6J6 which seemed to help for a while 
but now the trouble has 
again. The voltage on the first 6J6 was 
210, but when I replaced it the potential 
dropped to 150 with a decrease in con- 


this? R. T. H., 


deve lope d 


hat could cause 
Pleasant Gap, Pa. 
The fact that pressure on the tuning 


trast 


shaft restored normal operation would 
seem to indicate that you have a bad 
socket or that there is some other 
mechanical trouble in the tuner itself. 


Socket 


inasmuch as 


trouble indicated, 


was tem- 


seems to be 
this condition 


Television 


porarily corrected with the insertion of 
a new tube. Probably the pins of the 
new tube made better contact when first 
installed. 

Another probable caus« 
the Standard Coil tuner contact 
are not making good « 
entire drum section of the tuner can b« 


removed by disconnecting the wire 
springs at each end. Upon doing thi 
you can inspect the cont poInts as 
well as the undersides the tube 
sockets. 

If the second 6J6 tube dropped 
the voltage at the plate and also de 
creased contrast it would indicate that 
this tube is defective and causing a 


partial short. Try another tube and if 


this works the same way it would ir 
dicate that the fault lies in the tube 
socket. 
Failure of 6AQ5 
In a Muntz model 17A8A_ receiver 
the GAQ5 sound-output tube does not 
last more than two or three days. TI 
tube also affects the 1 fure with a 
of contrast. The audio gets distorts 
and the volume level dropa ¢ de 
ably. The picture also } b illing 
at the top. What could cause thes 
troubles’? H. F. B., Freder burg, \ 
The fact that your 6AQ5 sound-out 


put tube lasts only two or 


would indicate that an excessive amount 
of current is flowing through it. Be 
sides acting as an audio amplifier thi 
tube also serves as a dropping resistor 
to supply reduced B-plus voltage to the 


tuner, if. amplifier, sound, and syr 

circuits, A defective tube, or a shorted 
or leaky bypass capacitor in any of 
these circuits might cause é 
current through the 6AQ5 


The same trouble could be iused | 
a leaky coupling capacitor which 
reducing grid bias or by improper 
cathode voltage. Check the .Ol-uf grid 


coupling capacitor of the 6AQ 
R x 1 MEG scale of a v.t.v.m. If Ik 

than 500 megohms, with a new 
one, (A leakage resistance check 
with the capacitor discon 
nected.) Also check the voltage between 
grid and cathode to make sure the grid 
potential is minus with respect to cath- 
ode. A positive or zero potential at the 
grid would indicate improper bias or a 


with the 


replace 


be made 


leaky coupling capacitor. Finally, check 
all resistors and capacitors associated 
with the input circuit, including the 
100-uf, 200-volt cathode bypass ca 


pacitor. 
Inasmuch as this circuit is obviou 

overloading the power supply, it may be 

contributing to 


syne instability and 


causing the pull at the top of the screen 
In this respect also check the 6AU6 
video amplifier, for this precede r 
take-off. Also check the 12AT7 r 
separator and associated parts. If the 
steps do not solve the problem, the 
trouble may lie in the horizonta vee] 
circuit. The Synchroguide a.f te 
may require complete read tment, 
there may be defective ! nent n 
the oscillator circuit ‘ 

—end — 


Theory and Engineering 


Sound can now be neutralized by dead-beat heterodyne | 


EUTRALIZE 


How waves of 
light can be 
neutralized 


By MOHAMMED ULYSSES FIPS, I.R.E.* 


i HE editor was more grumpy than cally all sounds in the entire audible 
isual that morning when he called spectrum, SIMULTANEOUSLY, at any 
me into his sanctum. intensity desired 

. | “Fips, my boy,” he began expan- Then we place a number of special 
j | vely, puffing on a huge cigar, “the microphones about the room or office 
{ | noise around here is beginning to drive where noise is to be eliminated These 
me crazy. I simply cannot do my work; special microphones receive all the 
oon U'll have to write my editorials in| mixed noises in the room at all fre- 
a padded cell. Now, I know you are quencies. These sounds are relayed 
? pretty good in physics and gene electrically to our electronic noise elim- 
i ience. What I want is a noise killer inator and are amplified by means of 

‘ : that works, a gadget that silences all special electronic circuits. Then they A front view of the sound annihilator 
the infernal noise in a busy office. If are fed into a special differential osecil- 

* ant to keep your job, you hg to muties The machine now omits the iden- frequencies. But a multivibrator can be 

' duce a machine to kill ever type tical sounds or noises it hears, at the swung into action much more easily by 


fre 3s an ntens Tt 
frequencies and intensities. The a signal on its free running frequen 


! ound and noise within two n onths, exact 
sult is a dead-beat heterodyne. This 
result 1s a ae : si Phi than by one nearly half way to the fre 


r out you go 
He puffed a huge cloud of smoke to- causes total sound interference. The re- al 
vards the ceiling, glared malevolently sult is absence of all sound—a dead 
it me and returned to his work quiet. as much output a i 
; The order did not surprise me, be- The idea of neutralization is old,  ¢yrther away. This caused frequency 
: cause the big boss had come up with simple, and universally understood The controlled on Vinmaetie between input 
: ich notions before. I tackled the job problems of applying it to the annihila- and output, as well as a peculiar condi 


confident tion of sound are tremendously complex, — tion which appeared when a thres 
come and taxed even my inventive brain. The signal existed midway frequencywi 

first step was to pick up the sound with — petween two multivibrators. Both would 
al a rotating microphone, and to try to then be triggered, resulting in too n 


mmediately, as is my custom 


that my mental resources would 


through with flying colors, 


We all know that noise is a spe 
a wave-form amplify it and swing the output 180 neutralizing sound. 


kind of sound, Sound is 
% et up in the air or other mediums degrees out of phase with the input The solution was to have a group of 
i ih as gases, solids, or liquids. Visible But as anyone who has studied ampli- differential resonance tubes, each with 
a wht also a wave-form. Now, physics _ fier theory knows, different frequencies its own microphone. Each tube contro 
i teaches us that light can be entirely undergo different phase changes while’ @ne unit of the differential oscillat 
eliminated or neutralized by various going through an amplifier. Thus nega- To smooth out the hollows between the 
meat Thus when the crest of one tive feedback gradually rotates as the spectra of the differential oscillator 
light wave corresponds to the depres- frequency rises until at some point it units and reinforce the neutralizing 
sion of another, there is no light. This may become positive feedback and cause — gignal on sharply directional noise 
is called interference an amplifier to oscillate. It was found — the rotating microphone with a sharp- 
If we use two tourmaline crystal that the simple approach would not jy restricted frequency range—feeds it 
lates (see figure) and place them so work, and a more refined solution was — 1g0-degree-phase-reversed signal into a 
that the axes of the erystals are paral in order mixer which also receives the output of 
el, light passes through both plates ontr 
But if placed at right angles, vo light How it was done + 
ass I reasoned that it should be pos This was achieved with a filter sys- oscillator and rotating microphone, and 
to apply these physical principles tem, in which the incoming components is adjttsted for best results. Anothe 
to sou is the way I figured of the noise signal were resolved into contral sets the volume of signal fed to 
the pr be solved different bands. By means of a sort of the amplifier. The output v lume cor 
We e today excellent os- reversed ag tem the bands con- trol is first adjusted for minin » me 
lator ich as are used in laboratories trolled the volume of a number of mul- and the mixer control then varied t 
to create sounds of all frequencies from tivibrators, which thereby produced the sound is completely silenced 
8 vibrations per second (below the low more or less signal according to the In practice, the system is much more 
* st audible sound) to the inaudible ones, fluctuations of the signal in the input regular and continuous than might be 
24,000 cycles or more Further difficulty was experienced, expec ted. Noise is seldom spread ever 
We can now build a special electronic however Multivibrator produce a over the entire audio spect: t 
‘ lator that will produce automat broad signal and can be triggered and tends to occur in discrete ften 
h F synchronized | i rather wide band of with harmonics. The ectror It 
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vibrator is a broadband oscillator, rich 
in harmonics, and the 
units in the differential 
controlled both as to frequency and am 
plitude by the incoming signal. 


multivibrator 


oscillator are 


But, you may ask: “Why don’t the 
microphones pick up the transmitter 
sound, resulting in feedback and conse- 


quent 130-db bedlam?” The answer is 
that the microphones are yafed, so that 
they are turned on only a few micro 
seconds at a time, several times a sec- 
ond. During these periods, the output 
of the amplifier is suppressed The vat 
ing circuit presented the toughest prob- 
lem in the whole job, since time cot 

stants had to be such that the signal 
from the microphones would not d 

appear before the amplifier was acti- 
vated, and that hangover would not 
cause feedback during the first part of 


the 

A gressive 
the problem. Its 
to describe within the 
ticle, but full information 
all other features of the 
be 
tered professior 
who request them. 


period the microphones were “« 
ng system solved 


details 


pro gat 


are impossible 
limits of this 


ar- 


on and 


forwarded free of to all regis 


charge 


electronic 


engineers 


Operational details 
In practice the 
works excellently 


annihilator 


As 


sound 


ina closed room 


with air conditioning it is essential 
that the doors be closed, otherwise the 
device does not work as well, because 


the heterodyning effect would have to 
go beyond the room and therefore take 
too much power. Normally, when the 


machine works and you enter the room, 
you are 
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com- 


aware of an uncanny, 
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ROTATING 
MICROPHONE 


Theory 


Above 


RESONANT progressive 


-TUBES 


It 


anechoic 


is 


as if you 
chamber, 


silence 
an 


pletely-dead 
stepped into 


where all noises of all types are com- 
pletely absorbed. 

The machine is constructed in such a 
way that it can cope with noises up to 

0 decibels in a fairly large room. This 
is more than sufficient to neutralize the 
sound of even a typewriter going at 
full blast in the same room, 

I see a great future for the noise an 
nihilator, and there is no reason why 
it cannot be commercially introduced 
not only in all noisy offices, but even 

lustrially in boiler factories, machine 
} ind other plants Where noise has 
become a large factor In impairing the 
health of the workers. 

The great day finally arrived, and 


} 


with my model in good working condi 
tion I installed it in the big ’ offi 
bef e he came in. I set the 


the door softly, 
and went to my office. I was so proud 


vork that I had no « 


yperation, closed 


t Havana 


swiping one of his 
s. I was puffing away contentedly 
when I was suddenly rudely 
awakened by a terrific noise ota 
hilated—as if an angry bull was try- 
ing to burst into my office. It was none 
other than the big boss, who had ripped 
my noise annihilator from his office 
wall and was now heaving it at me 
fortunately not too accurately. It 
smashed to pieces on the floor, and it 
was some time before I recovered my 
composure and listened to the angry 


tirade from the chief. 
“You infernal idiot! What was the 
idea of putting that silly contraption in 


is a block diagram 
device described in these pages. Note especially 
gating 
success of the device. 
showing the 


system 
At 


the 


which 


left 
resonant tubes. 


Is 


a 


and Engineering 


noise 


the 
rear View 


Was 


secret 


neutralizing 


the 


photo, 


my office? My first early appointment 
was with Mr. Duffus, of the Hecti 
Electronics Corporation wh called 
to discuss a $15,000 advertising ! 
tract for our magazine. He came in my 
office and sat down, then started to talk 
to me. I talked back to him, but 
sound was audible. For a while we ge 
ticulated, to no purpose then we 
started to make grimaces at each ott 
and in desperation we had t e@ pape 
and pencil to make our nile 
stood. Finally, Duffus pulled 1 fr 
my seat and out into the hall where ! 
could be heard. He told me that if thi 
was one of n jokes, it was an ¢ eed 
Ingiv bad e; that he ha had 
of n tri ! that ? 
canceling all of his advertisi 
Some unexpected results 

“Only a goots oro? 
dream up a gadget that i ALI 
noise, How in blazes dos ne conduct 
conversation, or al ‘ the pl 
dictate a letter?” 

With that | 

} over } } And 
now, you re fired.” 

It too me ome t ny 
wit The be of 
1 / ur ght of a t 
he mentioned. For that I had 
provided a foot switch under his d 

o that everv time he tal ta 
or isten to omeone it | 
vas a pedal that oj t 
cuit and st eda eterod rt 
oe d na ict it 

I rue ly admit that I } 
told the chief about that foot t 
when he came in, but me I 
get little items of this kind. A ‘ 
tors forget periodical! Just as I forgot 
to pull down the le of 1 te 
calender, as I had done that I ny 
I reached over and automatica tore 
off the previous day's leaf, and for a 
while stared stupidly at the date. It 
read: 
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Theory and Engineering 


Knowing the princi- 


ples of transformer 


design, the techni- 


TRANSFORMERS 


an existing trans- 


former, or construct 


his own to meet 


special voltage or 


By T. W. DRESSER* space requirements. 


HIS art power the ne frequet and the access to any variety of laminatio 
| transformer design, st e met value of B can be taken as 60,000 fou is much more likely he w have to 
( | ods by which the design data i tandard silicon ste re material. For make his windings suit a core he a 
* 2 | arrived at ind llustrate these tandard 117-volt, 60-cycle-line opera- ready possesses, and he may not now 
ate methods by working out the deta of tien the form What wattage the core apable of 
il ra power transformer carrying. The following for ila 
Power , ers, genera nea | i414 \ \ give him this informatior 
j sre fa ea to design: essentia Watts Weight Fre er 


value 
transforme ist the 
be i where weight is in pound 
t ed in a neerted frequency is supply frequen 
‘ ment radi - 
nha changing magnetic field livectly \ 2.5 18 a constant 
transforn would ve the following 
| If a core of adequate weight 
eharact isthe 
= Phe number turr n the « | —_ene able, its effective core area can be f 
t Primat 117 volts 60 
hye i change itre- d hy multiplying the widtl f the cent 
Seco volt at “ar 
) ecor leg by the thickness of the laminatior 
The number of flux line center-tapped. tack. (See Fig. 1) 
ctifieati« t} vould present a d 
\ immer natant (te nuke the er The number of pr ary t 
! read in inche cent ete or u imately found by substituting the core area in 
volts.) T 
Whatever ut may be used) the formula 17 
ed as a formula, the elation- Secondary 
Blip become Secondary No. 4: 6.3 volts at 3 amp é 
I B \ The total power required by the second- 732 
ary windings is found by adding their 
10 mt > T 25 205 turns 
volt ampere product 
where E th oltage across t} ~ ¢ 
ige a we coil No. 1 700 v « 0.05 amp amp rhe turns-per-vol ratio then 
1 the number of turn n the coil . > oe 
No.2 10.0 =O 
the rate of change of flux 4 2.0 per voit 
No. 3—-6.3 v amp amp 117 
: Total secondary powe 3. vamp The number of turns for each second 
jee quare inch « core area Due wll } 
\ oh . , je to copper and iron losses small ary winding ts found b nultiplying 
: — transformers of this type require about the required secondary voltage by the 


square inche 
10 more Input to the primary than A 


: a numerical constant is taken from the secondary, so that 

v in th case the pt ary power would T 
i It will be apparent from the require be: 1.1 x 53.9 5 ¥ amp 7 

nents listed that the greater the num- For conservative design, A should be 


the 


approx 
va 


r engi- 


For our purpose it more convenient neers ire held t e conservative 


ise the formula in its t ed most Briton This w explain why the 


form core areas yiven ere are much larger 


an techni 


transtormet! 


T he tears dowr i eans of studving 
n which T the number of re Adying 
tr isforr rad ry work 
juired for the transforme: rimary: tran rime practical work = 4 
+} > firu most half 
is the line voltage, the factor F — car n half, "4 
especia r transformers of 100 watts as 
2 ian will have Fig. 1—Basic dimensions of the core 
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* 

WINDOW. 
: the thux changes the greater will be the pere The cross-sectional area of mz j 
faye acro the coil, Equa the core found to 
eater the tlux density or line f force O04 5a square inches 
nhed by the ol the greater w (Note: Britain aid to bea | 
thre nduced ' tive nt he naf 

2 I 10 than any the ave ye A P| 

ve 
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t I per-voit rat In practice, about 
acided t eact econdary winding 
t ensate for t e dro n the 
t tance of the wire. Time and com- 
jutation may be saved by adding 5 
to the i e! at 

1.05 « 2.5 2.63 
Se 1: 700 2.63 1841 turns (This 
hould be wound in two equal sections 
of 920.5 turns each.) 
sec. 2: 5.0 « 2.63 13.2 turns 


16.6 turns 
The next step is to select—with the 
table—the proper size 


Sec 6.3 =x 2.63 


aid of a wire 


wire for each winding. Wire tables are 
obtainable from wire manufacturers 
and appear in many manuals. For aver- 
age intermittent operation, wire with 
a cre sectional area of 1,000 circular 
mils per ampere is permissible. For 


continuous operation, at least 1,500 cir- 

cular mils per ampere is required to 

prevent overneating 
) irrent is 
W, 59.3 

i. E, 117 0.5 amp. 

From the wire table No. 23 is seen to 

he primary. No. 33 can 

he used for secondary No. 1; No. 17 

for secondary No. 2; and No. 15 for 

lary No. 3. If the specified wire 

obtainable, the 


be suitable for t 


sizes are not readily 


should be 


next larger size used. 
Filling the “window” and thereby in- 
suring a well balanced transformer is 
ifficult. The majority of wire tables 
rive the number of turns per square 
neh for each wire size. Calculate the 
window area in square inches, ascer- 
tain the number of turns per square 
inch for primary and secondaries and 
add about 50°, for interleaving papet 
and board to insure that they fit in. If 
the windings will not fit, it is permis 
sible to reduce the size of wire one or 


two gauges and thereby gain sufficient 


space to accommodate them. 
The points to remember are: 
The core wattage is determinable by 
weight and supply frequency. 
Use a gauge of wire which will carry 
the current adequately 
Interleave each layer of primary and 
ating paper. Sec- 


secondaries with ins 
ondaries are insulated with thin “glass- 
ine,” primaries and filament windings 
with electrical insulating paper of vary- 


ing thickness, depending bofh on wire 
size and voltage. Check an old trans- 
former for types of paper required, and 
your local armature winder for a source 
of s Ipply. 

If a transformer with a core of ade 


being rewound 


quate size and weigl 


for different secondary volt: , it may 


be possible to utilize the il pr 
mary winding. In 1 t ra trar 
formers, the primary 1 ind next t 
the core, w e higt tage secor 
ary over it. The filament windings are 
genera or t ‘ 
ny the ny and naking 
‘ ns car ‘ ary i 
t g any tr 
former 
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Suppressor A. 


This new a.g.c. circuit uses a ip- 
pressor grid t control gain The 
method was described recently in Wire 
less W f and a patent has been ap- 
plied tor To show its effectiveness, i 
was tried out on a 4-tube t.r.f. receive 
The input signal was increased from 
100 microvolts to 0.3 volts while the out- 
Using only a single 
suppressor-grid-controlled tube, the 
output increased less than 2 db. With 
two conventional control- 
trolled tubes, the output would have in- 
creased by about 15 db. 

An rtant difference between or- 
dinary a.g.c. and the new circuit is ex- 
plained as follows: When a negative 


put was measured, 


grid-con- 


ag.c. voltage is applied to the control 
grid of a vacuum tube, the space current 
is reduced. If some cathode bias is used, 
this cathode voltage becomes more neg 
ative because of the reduced space cut 
rent, and the original bias is partially 
canceled out. This represents a form of 
degenerative feedback 
mally eliminated by the use of a cathode 
bypass capacitor. However, in the case 
of an r.f. or i.f. amplifier the capacitor 
is an effective bypass only for the sig- 
nal frequencies, while the control vol- 
tage varies so slowly that it is almost 
pure d.c. 

With suppressor injection, cond 
are different. A negative suppres 
cannot char ge space current. It only de- 
termines the 
screen currents. The bias on the sup- 
diverts electrons from 
Therefore no 


which is nor 


iit 


ratio between plate and 


pre or mere 
the plate to the 
negative feedback occurs and the sup- 
pressor voltage is fully effective. A sup- 
pressor is better than the grid for con- 
trolling mutual conductance and gain. 

The new circuit needs an extra-large 
a.g.c. voltage. At least 50 volts must be 
applied to a suppressor to cut off tube 
gain. In this circuit the first a.f. tube 
is also utilized to amplify the a.v.c. to 
provide this high voltage. 

The new circuit appears in the illus- 
tration. V1 is the controlled if. (or 
r.f.) tube. V2 is the a.f.-a.g.c. ampli- 
fier. V3 is the detector. The reader may 
several unusual and perhaps 
features in this diagram. 


creen 


notice 
puzzling 


G.C. Circuit 


These are explained as follow 
1. A large resistor raise the 
cathode of V1 to 100 volts above 


ground. With no input 
suppressor and the V2 plate are a 
100° volt POSITIVE With a gnal, the 
ippressor of V1 is driven more nega 
tive. Therefore this 
goes positive with respect to the cath 
ode. 

2. No dropping resistor used fo 
V1, therefore 


uppres r neve 


creen Voitage and cul 


rent are maintained constant. TI 
important since the t 
greatly affects the cathode curre \ 
previously ted out, a cat le-t 
change with equivalent 


negative feedback on the a.v.c. line 


} The detector output must have 
positive polarity. In other word 
stronger gnal must drive the V2 grid 


more positive. More plate irrent flow 
droy The \ 
approximately t a 


Therefore the 


and the plate voltage 
suppressor has 
potential as the V2 plate 


stronger signal cuts down the gain of 


Vl. Obviously the usual diode-tr 
cannot be used as detector-amplifier 
since the audio load must be in the cat} 
ode circuit of the detector 

4. To prevent negative feedback or 
a.v.c., the cathode voltage f V2 1 
remain fairly constant. That why the 


combined V1 and V2 cathode irrent 
flow through R2 

5. The screen of V2 is stabilized 
connecting it to a 
pe ed of V1 and Rl 

V1 should be a high-gain sharp-« 
off pe ntode. The EF50 wa ised in the 
1 circuit. The 6AS6 may be usa 


voltage divider com 


origi 


ble because needs muct t ippre 
sor voltage for cutoff. Of « 
rate suppressor lead is essential. The 
tube should have a relatively low sup 
pressor cut-off. V2 and V3 are not crit 
eal. 

As pointed out previously 
be large enough to raise the cathods 
V1 to 100 volts. I 
correct bias on V2. Due to diode con 
potential, a positive bias exists regar 
less of signal. R3 is chosen to drop t} 
V2 plate to 100 volts with 

end 


2 is chosen 


Schematic of the suppressor a 


circuit described in the article above. 


TRANSISTOR 
OSCILLATORS 
with CRYSTAL 
CONTROL 


By NATHANIEL RHITA 


ANY ‘ itor ire engaged 
in the present race to develop 


new ircuit for tran tor 


ind to discover new = appli- 


sitions for them. Transistors are simi- 

to tuts n certain respects but their 
ire isualiv  muct lifferent 

\\ nthe past few mont} tran tor 
ind multivibrators have beer 

ed here tecent evera new 

and erystal-« trolled oscillator 
ive been disclosed. These circuits ha 

relatively large output, good sinusoidal 
ef ind excellent frequen ta 

The new tran tor cireults are quite 

fl ‘ The crystal may be nnected 

the « ter, base, or ¢ollector, which- 

‘ most mnvenient or desirable 

The tern emitter, base and collector 

respond to eathode, grid and plate.) 

\ t tuned cireuit is needed in one 


t the cireuits of the transistor. In any 
ise, two requirements must be met 


First, a high impedance is required in 


‘ ase cireutt This provides the 
ece feedback to maintain. the 
illation In addition, the high im- 
pedance of the quartz crystal must be 


itched to the transistor. A potentiom- 
rccomplishes the matching 

Fig. 1 hows how the impedance of 
element varies with col 


irrent, I For 


each element 


ore ome critica current whieh 
nds to high impedance. For ex 

i le the crystal ised the 
t, the f thi 

i tor element t be raised ’ 
that tehe the ! ta { ‘ 1 


I rand 2-b show the vstal in 
the base iit \ choke ypa ‘ the 
il to ve th base a dic. return 


Theory and | 


Engineering 


mitter cireuit) is tuned 
KR is used to 
transistor to 


the collector or ¢ 
to the crystal frequency 
prevent shorting out the 
ground through a bypass capacitor. 

In both cireuit P controls the col- 
lector current. It is adjusted for opti- 
with stability. The usual 
precautions and bypass capaci 
tors, keep r.f. out of the batteries. Sinu 


mum output 


chokes 


oldal output is available from the t 
minals shown in the 

The crystal i 
lector circuit in Figs. S-a and 3-b. A 
tunes the 


llagrams 
connected in the col 
parallel-resonant network 
base to the crystal frequency and pro 
ides the high impedance for feedback 
As in the previous figures, the emitter 
bias is adjustable This time the co 
lector must match the 
dance. 

Figs. 4-a and 4-b are suitable whe: 
the crystal is connected in the emitter 
circuit. The first figure 
resonant 
This is tuned to the crystal frequency 
Note that it supplies the high impedance 
needed in this cireuit. In Fig. 4-b a 
series-tuned network LC is used in the 
collector circuit. Note that the emitte: 
battery is reversed. Th is 


crystal impe- 


hows a parallel 


network in the base circuit 


necessary 
because of the high bias developed 
across the base resistor. This bias makes 
the emitter positive with respect to the 
base. The negative bat \ voltage 
overcome part of this Mnas and leave 
a small po 

In each of these d 


tive potential on the emitter 


grams the col 
lector battery may be 22.5 volts or Ie 
The emitter bias may be ipphed by a 


However, Fig. 4-b 


emitter 


single 1.5-volt et 


may 


require 


ui nvented 
ist Everett Eberhard and Rich 


scien 
ard =O. Endres Their patent (N 
25AT0,A56) is assigned to RCA 


i 
BASE COLLECTOR EMiTTER 


Fig. 1—Impedance variations 


of transistor elements as func 
tions of the collector current 


RFC 
R 
RFC Fl 
+E J 
j 


Fig. 2—Two forms of the tran- 
sistor oscillator, with the erystal 
base 


connected in the circuit, 


b 

Fig. 3—Two methods of operat- 
ing the transistor oscillator with 
the crystal in the collector arm 


+ 


oH 


Fig. 1—The crystal is connected 
in the emitter branch in’ these 
modifications of the  oscillater 
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- 
a6 
| | | | 
a 
+ are 
o 
of RFC d+ 
¢ 
ie 
a 
RFC RFC 
L 
current adjusted perat close oa larger battery 8 - 
aoe ae to the dotted line (Fig. 1). In the new to overcome the drop in the base re- + = cz 
cillaton this current is controlled by sistor re 
to ground. A series circuit LC (in either 


HE quartz crystal, once a popular 
device for controlling the frequency 
of amateur transmitters, has a} 
parently been relegated to the 
limbo of ancient museum pieces no 
longer of any value (except to the nov- 
ice) in today’s crowded amateur bands. 
A few minutes lister 


ron any band Is 


u lent to confirm the impression that 


out of some eighty thousand hams in the 


United States at least 78,462 must be 


using v.f.o.’s! Today, if an immediate 
answer to a CQ is not forthcoming, 


practically zero beat on the calling tre- 
quency, it can be reliably assumed that 


the CQ was not heard. More often than 


not, however, the result Is a screi 


bedlam of squeal grunts and | 


from at least five stations all calling the 


CQer at the same time. While the pro 


and con of erystal versu v.1.0. 1 not 
the ibject of th article, the sit ion 
does pose a very interesting question 
What's become of those ervsta that 
ed to grace the spectrum in the rock 


bound days when a ham was known by 


the frequency he ke} It could be, pe 
hay that they are now tucked awa n 
some remote corner ¢ a bureau drawet 


Why not put 


frequency control 


The myriad of 


jampack th 
important than ever that the amateur 


} 


be absolu ertain that his tran 


ference to 


mitter will not cause inter 


t vices, and that the radl- 


any of these ser 
ated signal is within the particular 
amateur band. The very fact that v.f.o. 
controlled transmitters are widely used 


makes it almost mandatory that an 
accurate, external r.f. generator be used 
to determine that the transmitter is 
actually within the band 


The rules governing the Amateur 


Service plainly state that some n 
independent of that used to control] th 
transmitter frequency, must be pro- 
vided to insure proper operation. The 
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exact method to be employed is not 
specified in the rules; the intent being 
that it is up to the amateur to be cer- 
tain that transmitter is within the 
band even though he may have only his 
determine the fact 

is true that the receiver 
be satisfactory for this pur- 


receiver t 


pose when operation is well inside the 
band, in most cases its reliability de- 
creases directly as the trans! 

operated closer to a band edge 
nterpretation of the receiver 


tuning the receiver to an image or 
purious response, and other factors 


ch as frequency drift, make the re- 


ceiver by itself a rather poor instru- 
ment for frequency measurement 

Why not, then, use those ! tals to 
increase the receiver's accuracy 
isefulne ’ A half dozen or more ama 
te band rystal combined ‘ a 
100-k r tal oscillator can convert 
nunicatior rece er into 
ul valent of a reasonab t ite 
heterodyne re jen met The n 
tr ent and method of AC 
ment are described in this article 
Construction features 

The ose ator, shown in Fig. 1, use 
eight 7-me crystals and one 100-} ec- 
ondat tar erystal in a highly 


a combined form of the Pierce and Col- 


pitt ircult designed to maintain a 
inimum of frequency drift due to 
heating effects or slight changes in 
circuit nstant 
To achieve th high order of fre- 
quen ta ty all capacitor ‘ 
ciated with the oscillator ci 
the highest qualit silver 


emperature-coefficient type 


h 
ise ¢ and its 
ass¢ It will 
be seen in the photo that the 25-watt 
resistor is mounted on top of the 7 x 5 
x 2-inch a um chassis. iis mini- 


mizes temperature differences between 
“stand-by” and “power on” conditions. 


Amateur 


By ROBERT H. DELLAR, W8ALV 


This calibration unit 


uses your old crystals. 


. 
. 

,4 


The placement and wiring of the p 
cipal components. A metal plate co 
the bottom when the unit is use 


\ a copper fla ! 
ot the tor 
hea 

The ta elect 

een it tne ‘ 
the nie e Vie 
the te iy bea t 
vent tu nye the + 
two m or The 4 i i 
the onst t 
corporate n e rie 

t t« ta ot 
to ar r on if fe ! t 
a ailable 

It ms ended that 
four or five crystals ar at ha t 
init she 1 be ed to include at 
nine crystal sockets. As additiona 
tals become available they a 
plugged into the appropriate 
without any circuit changes. Use a 


: 
ng 
no value in te ‘equipped hare 
station 
those valuable little 
radio services that 
| 


tribution of heat 


nary adjustment 


the combined re- 


if and adjusting the 


ero beat conditions 


tained against one of WWY modulat- 


ing frequencies, 440 or 4,000 cycles. It 
is best to wait for the one-minute pe- 
riod when the modulation it off be 
fore making the initial zero t adjust 
ment. After a little experience pained 
in this operation it will not be necessary 
to wait each time for the modulation to 
cut off t will be easy to find the 


correct It is good practice to wait 


a few minute with the oscillator In 

tand-t and hen heck against 
WWY again to make sure that the 100- 
h rystal i tl zero beat or nearly 30. 
Repeat thi procedure several times, 


critical measurements are 


to tn 
It will 


made 

that the 
les at 10 me, 
five or ten 


probably be found 
beat is from two to five cy 
after a stand-by period of 
minute If so, 
justed for zero beat, at 


ad- 
Which time the 


(l may again be 


standard is ready tor use. 


frequency 
expected to 


The 100-k« 


remain within a deviation of 


crystal can be 
ten cycles 
or le in 10 me for several hours at a 
time after the 
Warmed uf 
Of course 


init has been thoroughly 


Wide Variations in room 


the standard 


temperature, or ope 


in front of an oper 


the degree of frequency stabil 
factor i not too important Ince in 
practice ise is made of the standard 
generally within a few minutes after it 
has been checked for zero beat-—a pe- 
riod of time too brief to affect the 
frequen by more than a very few 
cycies 

Long warm-up periods are not neces 
ary in the case of the 7-me crystals 
since the modern AT type crystal has 
practically a ero-temperature fre- 


racteristic and is not affected 


ll changes in temperature 


quency « 


much by st 
Measurements of the writer's crystals 


show a maximum deviation of not more 
10 cycles in 7 me under a 


This 


lor 


than about 
Variety of 


stability is 


temperature conditions 
than 
applications where band edge 
involved 

A number of commercially 
tured 
measured in this oscillator and in each 
e crystal was found to be within 
three hundred cycles of the fre- 
stamped on the holder. This is 
certainly close enough for receiver 


bration. In 


more adequate 
amateur 
lactors are not 
manufae- 
has been 


erystals frequency 


case th 
two or 


queney 


eali- 


cases where the greatest 


desirable or 


that 


lade for the amateur 


necessary 
could 
to ship his 
take 


person) to a trequency meas 


arranyements 
ator (or them in 
iring lab 
ratory or to the crystal manufacturer 
irement of the crystal 


Charge 


s for this service would probably 
” nominal enough to make such a pro- 


» well worth while 


Frequencies and adjustments 


The amateur band crystals should be 


selected so that their frequencies are 
more or less evenly distributed 
throughout the band, but at the same 
time be values that will not coincick 


100-ke check 
band 
close to the low 
band to aid in 
proper 


fulness, for 


the 


amateur 


with 


equen 
quickly identifying 
check point. Added 
traffic or emergence 
operation, can be obtaine: 
erystal cut to the frequency of net t 
ations as one of the check points. It 
then a simple matter to put the tra 
mitter on exactly the right fr it 
by beating the v.f.o. against the « tu 
This method can also be applied to chee! 
the stability and keying character 
of the v.f.o., since variations in the bea 
will not be 
instability but practically entirely to 
factors in the v.f.o 
Sefore the receiver is calibrated, put 


or tone due to receive! 


itself 


it in first-class operating condition. Ar 
future adjustment 
the whole procedure Wi 
repeated. Check the 
spread dial for backlash, since this ea 
adversely affect 


alibration. Thi 


may 
bration and 


have to be 


the accuracy of dia 


may be done by tuning 


in a signal from the standard and wit 
the receiver b.f.o. on, approact el 
beat by turning the dial in a « k wise 
direction, Note the dial reading and con 
tinue turning the vast th 
Now, retune the dial in a counter 
clockwise direction unt e! heat 

ayain obtained. If both dial readi: a! 


exactly the same-.there is no backlast 


if the amount of backlash is not mor 
than a tenth of a dial division it can be 


considered excellent. If the difference 
more. than this, try to reduce the k 
lash to a minimum by tightening ! 
or installing a new dial cable. Error 
can also be minimized by tuning to ze 
beat from the same direction eve 
time 
| 
+ 
4 
2 
a 
| 
65 | 
| 
+ 
FREQ IN AC 


Fig. 2—Typical receiver calibration 


curve obtained by using the checker 
How to calibrate 
Assuming that the receiver n first- 


class condition, and that both it and the 
secondary standard have had sufficient 
time to warm up thoroughly, all that 
remains is the calibratin 
will convert the receiver into a reason- 


process which 
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3 siuminum bottom plate for the chassis ee points in any 
a ; to add additional strength and to aid in ta nouid be 
he uniform dis. 2 
neh plastic sheet covers the 
pa pon which the crystal frequencies or 
witch positions are typed 
2 of foot length of RG-5o U 
able, fitted with an Amphenol Type 
s0-M mnector, provides a convenient 
ethed for coupling the frequency 
Gitte tandard to the receiver input termi- 
eae na Although construction of the unit 
+8 5 mple, be very careful that all con- 
Ben nections are tightly soldered and that 
ndividual parts are moutted in 
manner to prevent vibration. ‘ 
Prelimi 
After the unit has been wired, adjust 
ans the voltage limiting resistor, R3, to 
3 
< 
{0}-o > Dar | 
80/5Y3-GT = a) 
ew 1" 
/ 
| 
| 
big. l—Schematic of 
cewer calibrator and crystal 
‘Be; low through the voltage-regulator tube. ; 
ae aR rt may be done by inserting a milli- 
ao immeter into the circuit between con- 
ey ection 2 of the V-R tube socket and ‘ 
| tap oon Ko so 
% it the proper current is indicated on 
th eter. The unit can now be given 
es i preliminary check to see that the 100- 
and 7-me crystal are oscillating 
properly 
a Before serious use is made of the fre- 
Wee ney standard ich as receiver cali- 
ration allow the init to warn up 
ghly. About two hours are nex 
ee iry to reach a relatively table ten ace ‘ 
erature of approximately 10° C. above 
3 ; ‘ ine room temperature. Plate volt- t 
iy now be applhed and vitch Sl 
t to the 100-ke positior Pune the re 
r to one of WWYV's frequenci 
t iitable station in the broadcast 
= ind. Connect the frequency tandard if 
the receiver input and slowly adjust 
iS ( to bring the 100-ke erystal to zero 
beat. This condition will be indicated 
te by & SIOW WAaXIng and Waning of the 
an signal as zero beat is approached. If th Po 
wil!) produce a slow 
ao and regular periodic swing of the meter 
needle 
Ee Be careful that zero beat is not ob- 
; 


Learn RADIO 
TELEVISION 


—New Package Unit Plan—PAY AS YOU LEARN 
NO MONTHLY PAYMENT CONTRACT TO SIGN! 


/ Send You’ 
KITS 


OF neers a At Home in Your Spare Hours 
TELEVIS ; 4 Now ... be ready for Radio-Television’s big pay opportunities 


~ in a few short MONTHS! Frank L. Sprayberr 
EQUIPM - w Package” training unit plan prepares 
_ j MONTHS or even less! Equally important, the 
‘ thly payment contract to sign thus NO RISK 
Th s is America’s finest, most complete, practical training 
gets you ready to handle any practical t n the t 
Radio-Television industry. In st 10 months y 


own profitable Radic 


VALUABLE INCLUDED WITH TRAINING 


The new Sprayberry “package lan includes many a fe 
professional Radio-Television equ ipment. While training wet 
form over 300 demonstrations, experiments and « 

In addition, you build a powerful 6-tube standard and short wave 
set, a multi-range test meter, a signal generator gna 

other projects. All equipment is yours to keep y have a 
everything you need to set up your own service shop. The te 


Sprayberry book-bound lessons and other training materials 
yours to keep 


EARN EXTRA MONEY WHILE YOU LEARN! 
All your 10 months of training is AT YOUR HOME in spare t s. 


on wit h your present job and income while learning and earn EXTRA 
in addition. With each training “package” unit, y 
1 ideas for spare time Radio-Television jobs. Ma 


APPROVED 
FOR VETERANS 
UNDER THE 


for their entire training this way. You get priceless practica 

and earn generous service fees from grateful custome J ‘ 
reason why the Sprayberry new 10 MONTH-OR-LESS tra ne 1 
the best Radio-Television training in America today If y t 

in the armed forces later, there is no better preparation than good Kad 


Television training 


3 BIG RADIO- 
F TELEVISION BOOKS 


I want you to have ALL the facts about my 
new 10-MONTH Radio-Television Training 
without cost! Act now ah the \ 
for my three big Radio book 

“How to Make Money in Tek 

PLUS my new illustrated Tele n i ‘ 
tin PLUS an actual sample rayberry Les 
son—all FREE with my 

obligation ar 

Send the coupon in an envel 


back of post card. | will rush all th 
at once! 


SPRAYBERRY ACADEMY OF RADIO 


Dept. 20-H, 111 N. Canal St., Chicago 6, Il 


SPRAYBERRY ACADEMY OF RADIO, Dept. 20-H 4 
111 North Cone! St., Chicage 6, fil. 


Please rush to me all information on your 10-MONTH 
Radio-Television Training Plan. | understand this does 
not obligate me and that no salesman wil! cal) upon me. 


Men already in Radio who seek a short inten 

FULL EQUIP TELEV ISION Please check Below About Your Experience 
EXPERIENCED IN RADIO to check and mail the coupon at the sia. ' 0 Are You Experienced? 0) No Experience 8 
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TUBE TESTER 


Model 533AP_ 


lorger, easy-to-read meter scale and a cali- 
brated GM circuit provide increased accuracy in 
testing today s newer tubes 

This handy new HICKOK portable is a sound 


investment in highest quality electronic test 
equipment— whether for the radio-TV service 


bench, the inspection line or the laboratory. 
FEATURES... 
® Exclusive HICKOK Tube Gas Test, Tube 
Noise Test and Future Tube Life Test 
provide for accurate electronic circuit 
balancing 
© New calibrated GM circuit 
2.5 volts AC. 


@ HICKOK Dynamic Mutual Conductance 


circuits with most accurate tube evalua- 


Separate Grid Signal 


tion directly in micromhos 
© Bios Fuse prevents accidental damage 
to bias potentiometer 
See the S33AP ot your Jobber's today, and 
write for full information on the HICKOK com- 
plete 10-model line of Dynamic Mutual Con- 
ductance Tube Testers. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Avenve Cleveland 8, Ohio 


yne frequency 
main dial so 


re of the ama 


he bandspread 
dial at nearly maximum capacity. This, 
of course, applic to receivers with 
“electrical” bandspread, If the band- 


spread dial is mechar geared to 
note the band- 

Now tune in the 
orresponding to the 
with the 
“S" meter or by ear, and with the b.f.o. 
off. Next turn on the bf 


the main dial, merely 


spread dial reading 
100-ke check point 


band edye, exact center it 
and bring it 
to zero beat by adjusting the b.f.o. pitch 
Thereafter, leave b.f.o 


dont touch the pitch control 


control on and 


Remem- 


l ways be adjusted 
the same point on the dial 
and thereafter left alone 


initially a 


Note the dial reading corresponding 
to the band edge on a sheet of paper and 
turn the dial to the rest of the 100-ke 
points within the band and record their 
dial readings. This procedure should be 
repeated to verify the dial readings 
Next, turn the crystal selector switch to 
the first po 


est frequency 


ition, which will be the low- 
amateur band crystal, 
and tune the receiver to zero beat. Note 


its dial reading on the paper and do the 


same with the rest of the crystals. 
Again, repeat the entire process to 
make sure that nothing has changed in 


the meantime. Tune in WWY 


again to 
confirm that the | 


100-ke erystal is still 
on frequency 


Next, prepare a sheet of squared 
paper, similar to that shown in the ex- 
ample in Fig. 2, with the frequeney 
represented by the horiz axis and 
the bandspread dial di by the 
Vertical ax The he ont previ- 

y recorded on the sheet of paper, are 


"Still too much snow, 


located on the graph and that the line 
connecting them is smoothly constructed 
rhe final step in the calibration job 
is to extract from the graph the dial 
reading for every ten kilocycles through- 
out the amateur band. ° 
typed on a sheet of | 
similar to the following example 


1s data may be 


japer in a Manner 


7 MC BAND 
Receiver Dial Calibration 


Dial Frequency Dia Frecuency 
7000° 28 030 
948 7004 6* 926 7032 4° 
943 7010 920 7040 
936 7020 9 7 

Each 10-kilocycle point may be indi- 


cated in black 
points which should be indicated in red 
or by 


type except the 


an asterisk to readily identify the 
crystals. The calibration sheets for each 
band can be bound in form or 
covered with a cellophane sheet and 
mounted on stiff cardboard if desired 
All the foregoing remarks concerning 
the use of 7-me crystals will also apply 
if 3.5-m«¢ erystals are used 
Either will produce strong harmonies 
in the 28-me band or higher. The 


100-ke crystal, on the other hand, 


book 


Instead 


will produce usable harmonics only to 
about 20 me, depending on the 
tivity of the receiver. Beyond this point 
the signals are too weak to be usable 
Nevertheless, 100-ke check point 
still be obtained in the 2&-me 
zero beating the transmitter v.f.o. to a 


100-ke check point on a lower frequency 


sensi 


elver to the 2s- 


and then tuning the re 
me harmonic from the v.f.o 


PARTS LIST 


MeCarvill 
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Suggested by F Medford, Massa 


60 | 
able facsimile of a hete 
meter. First, adjust the 
| 
Dynami 
Mutual Conduct 
| \ 
| > a 
C2—10 silver mica, C-D 5R5Q 
C3—150 silver m C.D 2RSTIS 
¥ C4— 005 uuf silver mica, C-D IDRSDS 
= now iretul tted the pray at C5—50-'00 f mica 
= the points corresponding to the dial fre ee f, 450 yt 
quency iMmtersectior If the receiver 000 ohms. | watt 
acteristic the plotted points will be in 50-ma filter choke 
ale T—Power transformer, 240-240-volt ma; S-volt 
traicht-line  @1—é-volt pilot light 
re Ve do ive a “alg ine 3—Ovtout ieck. Amphenol 68-C che 
te haracterist and the plotted M1—100-ke crystal, JK H-16S 
$1 position tary switch, Ma 
or I Be extret Care that $2, $3—S pst. toggie switch 
a the check points have een properly er 
| | 
| 
LA AS”, 
S Gk 


Makeshift Replacements 
Reduce Picture Quality 


Replacement- with 


Ravtheon Tele \ lubes 
RAYTHEC! 


assure picture quality 


Don't forget! Raytheon Picture Tubes with Corona Inhibitor 
give constant picture clarity whatever the weather. 


Los Angeles, 
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Excellence in Newton, ll, Alona, Co, 


The two units of the electronic rain detector. The wire mesh is 1 foot square. 


Novel Rain Detector 


By S. W. HASKELL 
the only complete + HIS unit i gned to sound an about 3.9 megohms is re 


j alarm when a drop of water falls grid lead of the 2D21, and ar 


up-to-date catalog adetector of the same val 
for Everything in ween th 


ture. Initially the thyratron, a 2D21, is he cathode, resulting in : 


Radio Television & nonconducting, a small negative voltage ireuit. The moisture 
or 


1 the grid preventing the tube from auses enough conduction 
a switch which app a pe » volt- The selenium rectifier 
age to the gri » drop of water apacitor filter provide a cor 


is- he bias tap. The second 


create a low ‘ in between two supply A 6.3-volt, 1.2-ar 


Send for the Buying Guide that's used slightly separated wit ines o heats the tube filament ar 
daily by thousands of service techni- a positive voltage from a tap on the — buzzer af snes is built 
cians, engineers, Amateurs, sound bleeder resistor in the grid cireuit of the — inch metal box. No gr 
men, builders and experimenters. 2D21. When the tube conducts, | ses is required. It would, | 
Make your selections from the world’s the relay to close and ind th LLeY. to use a nonmetal 
Since the tube will continue to con- the shock hazard. 
large ality equipment — eu N he 
pry matey te prices. Get duct until it ate voltage 1 inter- The detector element (Fig. 2) is mace 
bu advant wa ALLIED rupted, a push-button switch with nor- with two pieces of copper window 
every ying age -- mally closed contacts 1 nserted in the 
plate circuit. When the button is pressed 
der. Make ALLIED your single, depend- he recocked 
able source for electronic supplies. A less sensitive relay than the one 
shown may be used provided the series 
resistor used limits the current through 
the relay to rated value The one used 
has a coil resistance of 5,000 ohms and 
closes at 5 ma \ limiting resistor of 


the relay will open and the circuit will 


ALLIED RADIO 


ALLIED RADIO CORP, Dept. 2.04.2 
833 W. Jackson Bivd., Chicago 7, Ill 


) Send FREE 212-Page ALLIED Catalog 


Name 
Address 
City 


Stat 
Zone ¥ f the rain detector. Inside the detector control housing 
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Se 
J 
4 
Se 
ive 4 
ye 
sired in the 
1 isolating 
necessary 
og en unit and 
’ grid is tied te : 
a very sensitive 
trigger the 
1 resistor 
pact power 
e1 
+ 
| | | 202! | 
a + > | | 


the most convenient 
TV tower ever made 


THE TEL-A-RAY 


The weatherproof Model 


T an- 
fenna 


brings in wonderful 
reception up to 200 miles 


Only low-priced Pre-Amplifier on 
the morket, the TB Multiplies 
signal gain... holds noise to a 
minimum. 


Butterfly Swivel-Positioned TV and 
FM antenna .. . designed to give 
the finest reception in primary 
creas. 


Tel-a-Ray's new Switching Booster 

(Model PTB1) — one switch 

nnel ntennas 

PATENT PENDING changes channels and antenna 

Eliminates the need for ao sep 

arate booster for each antenna 

- « for as many as four an- 

The biggest new idea in television — the Tel-a-Ray 

Swing-Over Tower* wings over to the ground this outstanding 
‘ 


easy servicing! One man can raise or lower thi 


counterbalanced tower in three minutes! 


Model TT1 und installation 50 feet hich FOR COMPLETE INFORMATION WRITE 


when a recommended 10 feet of v 


for gro 


ter pipe is added —. 
can be quickly erected with no guy wire -a- aY 
Model TT2 is designed for roof tops, reaches up 24 feet 


with the addition of an eight-foot pipe £ N T E i S Ss, N 
Although light in weight, the Swing Over Tower 


; ruggedly built with steel angles and welded construction | LED 

Simple to assemble no machinery necessary .. . | ay | 
geie ) HENDERSON, KY. 
ow in price 


TRADEMARK 
Write today for information. 
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Construction 


NDISPENSA 


PHOTOFACT BOOKS 


screening slightly less than one foot in contact at all pe 
square, separated and ins ilated from porting surface. A 
each other by a piece of plastic window frame with four m« 
screening The two outside copper two inches high sh« 
soldered to a 15-foot length lem). This makes it 
i connected to the control the alarm by pushin, 
| unit. (For outdoor use connecting leads plate-circuit switch 


dged in the screen 


PLASTIC to remove all moisture 


SCREENING 1 FT SQ can be reset. 


anor 4 proctce 216 pager profusely illustrated 


m Antennas. New Ind edition. Dew bes 


types, telly how to select, install, solve trout 


Tele 


Prototect Television Course. (over principles, oper 


2 
fer ny $3.00 


help w earn more. 2 poges illustrated 


One of the most o 
device Is as a rain d 
the family washing. Housewives for 
on the left! The unit may serve as a 


jeak detector, and other uses will doubt- 


less occur to the constructor 


Numerous request have been mace 


SCALE NIN 


for a device of this type to warn of bed 
wetting by children and invalids. It 
should be noted that because of the 


possible shock hazard resulting from 


Only $2.00 
operation of this device from the power 
Volume 2. Accurote r f 
tiee oll | Fig. 2—The detector element assembly. line, it is recommended for such use 
TV set, y diagnose trouble without removing in its present form. However, it sh 
“beer der - 'y f f 
224 pages jer TOL-2 $2.00 be possible to modify the unit for oper 
should be weatherproof Standard 300- ] 
Television Tube Location Guide. A 1. Over 2 . : ation from batte oa to make it 
postion diagrams on hundreds ohm line would be h ily suitable.) mi 
der TGL-1 $1.50 As a convenience in handling, it might safe for applics 


Money in TV Tested proved meth« 
eb 


new. Covers 


phoves Authoritative fe suc 


Recording & Re 


Audio Amplifiers 


Audio Amplifiers 
well snow 


Audio Amplifiers 


Auto Radio Manval 


Communications Receiver 


Manvel. 


Radio Receiver Tube Plac 
we 


ement Guide 


‘ 


Dial Cord Stringing Guide 


Dial Cord Guide 
through 


rite direc! to 
dianapolis India 


production of Sound. 2nd Edition 
ed {vastly e jed edit tthe 


eo thew th tot. ve treat 
‘ recording amplification ever 
ses fey y $7.95 


AM id 2 pages, 8'4 
. aa-3 $3.95 


HOWARD W. SAMS & CO., INC. 


ds be a good 
plug and jac 


poges Order MM-1 In operatic 


convenient 


idea to use a small connector 


contact. 

k at the box for this cord. . 

Materials for the rain detector 
Resistors: 2—39 megohms, |—!00.000, |—? 100 


n the buzzer is placed ina 


ot and the detector ele- 


6,200, 1—22 ohms, watt; ohms, | wott 
| : 4 y capacitor probe and VTVM. Short ment extended out a window or put 1—! 800 ohms. 2 watts 
me hele ve time, earn more on outside service ‘ Capacitors: (Electrolytic —dval 50 uf 
4 oot 1 r at al ) 
y of in Miscellaneous: |—202! tube ond socket 
1040 1930 Record trike this 1-square-foot area will sound selenium rectifier, |I—s pst. toggle switch 
] ol half-wave power tran 
‘4 949, inchding ti.speed chongers the alarm. Larger or smaller detector P.3045 of equivalent wave tre 
feve 4 recarde 1—é6-volt buzzer —sensitive plate relay y 
elements may be made if desired. Nor- open contact), I—push-button switch (spst 
equpment 2866 pages, «a poper 
lv. a n ass mally closed), some copper and plast window 
| 1948.1949 Changer Manual. Vol 2. Cover: 45 models the mesh (provided that the under side ware, hookup wire. and solde 
: &<¥ pert 4 der CM-2 $4.95 of the detector element is not directly end— 


| SAMS RADIO. 


REPAIR 


“Look, it says WOW every time she walks through!” 


RADIO-ELECTRONICS 


a | nts with the s ip- 
last supporting 
nting feet one or 
sf i solve the prob- 
the button of the 
: If water remain 
it will be necessary 
LAMP CORD 
2 1947-1948 Changer Manval 1. Covers 40 post 
4 ear ‘ $3.95 
| | 
' 
= | 
) 
> | 
ay 
se of 22 FM 
$3.95 
plete service dot thon = C 
$4.95 » | 
of 246 pages, 62 « \ 
@ each tube in d — ° / 
+e ve ¥2 poges, pocket / 
| 
= On $1.00 
trom your Parts Jobber or 
WOWARD W SAMS INC 220) 46 


“When we think of 
V-R tubes. we think 
of CBS-HYTRON’’ 


TUBES ARE KNOWN 
BY THE COMPANY THEY KEEP 


It’s automatic with scores of top-flight manufacturers. They 
turn to CBS-Hytron for the mimiature OA2, OB2 and stand- 
ard OC3, OD3. 

That's only natural. They know CBS-Hytron has the know- 
how... know-how gained from making over 15,000,000 voltage 
regulators. They know CBS-Hytron supplies these apparently 
simple tubes to either JAN or commercial specifications. (In 
fact, CBS-Hytron’s factory tests of \R tubes are much tougher 
than JAN.) And they know CBS-Hytron . . top producer of 
VR tubes... can be de ‘pended upon for prompt delivery. 

Follow the leaders yourself. Buy the best. Order your 
gaseous voltage regulators from CBs-Hytron. 


Write for Complete Free Data on 


CBS-HYTRON voltage-regulator tubes 


MAIN OFFICE: Solem, Massachusetts 


Reads like the blue book of electronics. 


this list of famous companies who fron 


Admiral Corporation + Airborne Instruments Lab., 
Inc. + Aireraft Armaments, Inc. + Aircraft Radio 
Corp. Airesearch Mig. Co. + Applied Physics Corp 
Applied Research Laboratories + Arma Corporation 
A.R.F. Products, Ine. + Atomic Lnstrument Co, 
Audio Products Corp. «+ Ballantine Laboratories, 
Inc. + Arnold O. Beckman, Ine. + Bell Aircraft 
Corp. + Bell Telephone Laboratories, Inc. + Bellaire 
Electronics, Inc. + Bendix Aviation Corp. + Berke- 
ley Scientific Corp. + Bill Jack Scientific Lnstrument 
Co. + Bright Radio Laboratories’ + The Brinnell Co. 
Browning Laboratories, Inc. «+ J. UH. Bunnell & Co, 
Cambridge Instrument Co., Ine. « The Allen D. 
Cardwell Mig. Corp. « CBS-Columbia, Inc. «+ CBS 
Television « Collins Radio Co. + Connecticut Tele- 
phone & Electric Corp. + Consolidated Vultee Air- 
Corp. Cornell-Dubilier Electric Corp. + 
Crosley Division, Aveo Mig. Corp. «+ DDD Manufac¢ 
turing Co. + Douglas Co., Ince. Allen 
DuMont Laboratories, Inc. + Edo Corporation + 
Eicor, Inc. + Electro-Physical Laboratories, Ine. 
Electrotechnic Corp. + El-Tronies, Ine. + Fada 
Radio and Electric Co., Inc. + Fairchild Guided 
Missiles Div., Fairchild Engine and Airplane Corp. 
¢« Federal Manufacturing and Engineering Corp. + 
Federal Telecommunication Laboratories, Ine. + 
Federal Telephone and Radio Corp. + Ford 
Instrument Co., Div. of Sperry Corp. + Gaveco 
Laboratories, Inc. + General Communication Co, 
General Precision Laboratory, Inc. + General Radio 
Co. + Gilfillan Bros., Inc. «+ Gonset Company + The 
Gray Mfg. Co. + The Hallicrafters Co. + The Ham- 
marlund Mfg. Co., Inc. «+ Harvey-Wells Electronics, 
Inc. + Hazeltine Electronics Corp. + Hewlett-Pack- 
ard Co. + Hickok Electrical lnstrument Co. + Hoff- 
man Radio Corp. + Hubbell & Miller Co. . 
Industrial Control Co. + Industrial Development 
Engineering Associates, Inc. « Jack & Heintz, Ine. 
Jackson Electrical Instrument Co. + Kepeo Labora- 
tories, Inc. « Lavoie Laboratories, Ine. « Lear, 
Incorporated «+ Lewyt Corporation «+ Link Radio 
Corp. + Loral Electronics Corp. + Lyman Electronic 
Corp. + Lysco Mfg. Co., Inc. P. R. Mallory & Co.,, 
Inc. « The Glenn L. Martin Co. + The W.L. Maxson 
Corp. + MeDonnell Aircraft Corp. «+ MeElroy Manu- 
facturing Corp. + Melpar, Inc. « Midwest Engineer- 
ing Development Co., Ine. + Minshall-Estey Organ, 
Inc. « Motorola, inc. + National Company, Ine. 
National Electrical Machine Shops, Inc. «+ National 
Research Corp. + National Research Council, Can- 
ada + New London Instrument Co. «+ Nuclear Meas- 
urements Corp. «+ Nutone, Ine, + Photobell Co 
Pilot Radio Corp. Portable Electric Tools, Ine 
Precision Apparatus Co., Inc. « Press Wireless Mig 
Co., Inc. « Radiation, Inc. «+ Radio Development & 
Research Corp. + Radio Engineering Laboratories, 
Inc. + Rauland-Borg Corp. + Raymond Rosen En- 
gineering Products, Ine. « Raytheon Mig. Co. 
Reed Research, Inc. + Sanborn Company + Sang- 
amo Electric Co. + Schuttig & Company, Ine. 
« Sentinel Radio Corp. + Servomechanisms, Ine. + 
Setehell Carlson, Inc. « Shatleross Mig. Co. + FLW. 
Sickles Div., General Instrument Corp. «+ Sierra 
Electronic Corp. « A. F. Smuckler & Co., Inc. + Sonar 
Radio Corp. + Spencer-Khennedy Laboratories, Ine. + 
The Stamford Electronics Co. + Fred Stein Labora- 
tories + The Superior Electric Co. + The Technical 
Materiel Corp. « Telechrome, Inc. «+ Tel-Instrument 
Co., Inc. Times Faesimile Corp. Tracerlab, Ine 
¢ Trad Television Corp. + Transducer Corp. « United 
Scientific Laboratories, Ince. « Varo Mile. Co., Ine. 
Wells-Gardner & Co. Western Electric Co. «+ 
Western Sound & Electric Labs., Ine. Westing- 
house Electric Corp. «+ Weston Electrical Instrument 
Corp. + Weston Laboratories « Wilcox Electric Co., 
Inc. « Witco Mfg. Co. 


In addition to many other prominent manufacturers, the 
U.S. Army, Navy, Air Force, Coast Guard, AEC, CAA, 
FCC, National Bureau of Standards, government develop 
ment laboratories and other government agencies well- 
known research laboratories and universities, foreign coun- 


tries, and the nation’s leading electronic parts distributors, 
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Construction __ 


Voltage Regulated 
Power Supply 


By J. W. HEINRICH 


The modern voltage-regulated power 
supply is gaining increasing attention 
and popularity. Its basic advantage of 
low internal resistance minimizes one 
of the common sources of troubles as 
sociated with high-gain amplifiers. Ex 
perimenters find it especially useful 
as a reliable source of constant d.« 
voltage to test the behavior and 
characteristics of new and experimental 
equipment. 

The illustrated power supply was de 
signed to deliver a constant dx 
voltage adjustable from 250 to 400 volts 
at a maximum output current of 150 
ma. Two unregulated a.c. filament volt- 
ages of 2.5 and 6.3 volts are also avail- 
able at individual terminals on the 
panel. Separate fusing and switches ¢ 
provided for both filament and d.c. volt 
ages. The panel meters indicate the out- 
put terminal voltage and the total cur- 
rent drawn by the external load. 

The entire unit is built on a 10 x 17 x 
3-inch chassis and a 8%-inch relay rack 
panel with side supports for the cha 
All wiring is cabled to give the unit a 
neat and professional appearance. The 
power supply, diagrammed in Fig. 1, 
uses a full-wave mercury-vapor rectifier 
with a capacitor input filter circuit. The 
distinction between this power pply 
and an unregulated type delivering 
similar output voltage and current 1 
that the power transformer is consider 
ably larger than would be required in 

sug the latter. This is due to the dx voltage 
9ested ; requirements of the regulator tubes for 
ist Price li proper circuit operation over the entire 
iberal voltage and current range. 
ade 
discounts a Theory of operation 
SHIPPED The regulator tubes serve to main- 
PREPAID ca | tain constant output voltage by absorb- 
ing the excess voltage and applying all 
or part of it to the output terminals 
when the load voltage falls below the 
pre-set value. The regulator tubes serve 
essentially as a variable d.c. resistance 
between the power supply and the ex- 
ternal load. This resistance is af- 
fected by changes in the grid bias of the 
regulator tubes. Increasing the bias 
causes an increase in the plate-to 
cathode resistance; lowered 
a decrease in the series resist 

The choice of regulator 
tated by several con 
governing factor is the po 
be dissipated safely 
tube. The manufacturer’s 1 


+ 


i never 


ing for the particular 
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The supply is adapted to rack mounting. The meters indicate voltage and current. 


be exceeded; this may be evaluated by 
P= LE, 
where I, is the maximum individual 
plate current at a plate to cathode volt- 
age of E,. If a single tube will not 
handle the required power dissipation 
in the regulator circuit, two or more 
similar tubes can be paralleled. A larger 
tube, such as the 6AS7-G, may also be 
used. Its low internal impedance and 
large current capacity should make it 
a natural for this application, but it 
requires a sturdy filament transformer. 
The control tube, a 6AC7, serves as a 
direct-coupled, high-gain voltage ampli- 
fier. Its grid is connected to a resistance 
network directly across the output ter- 
minals; the plate is connected to the 
grids of the regulator tubes. Slight 
changes in the output terminal voltage 
are amplified and applied to the grid 
circuit of the regulator tubes. The 
greater the over-all voltage gain, the 
more constant the output-terminal volt- 
age will remain over the entire current 
range of the unit. There is a very slight 
change in output voltage at minimum 
and maximum output current. With the 
voltage control at maximum, the 
d.c. voltage into the regulator is 620 
volts with no load and 530 volts with 
a 150-ma drain. When the voltage con- 
trol is adjusted for 250 volts, the input 


set 


to the regulator is 380 volts and 280 
volts, respectively, for no load and a 
150-ma drain. The maximum regulator 
bias is minus 118 volts. However, the 
output voltage drops only 2 volts at 
100 volts output and 1.8 volts at 250 
volts when the load is varied from 0 to 
150 ma. The internal resistance of the 
supply is very close to 10 ohms and 13.5 
ohms for 250 and 400 volts output, re- 
spectively. 

Fig. 2 illustrates performance char- 
acteristics. The output voltage vari- 
ations are referred to a constant voltage 
at the cathode of the control tube. If 
the output voltage decreases, there is 
a proportionate decrease in voltage at 
the grid of the control tube. This change 
in relation to the reference voltage at 
the cathode of the control tube results 
in increased grid bias, causing the plate 
current to decrease. This in turn results 
in a smaller voltage drop across the 
plate-load resistance. This causes the 
grids of the regulator tubes to become 
more positive with respect to their own 
cathode circuit. The reduced grid bias 
of the regulator tubes causes the plate- 
to-cathode resistance to decrease and 
the plate-to-cathode voltage drop across 
the tube is reduced. The output-terminal! 
voltage then increases to its original 
value. If the output-terminal voltage 


2A3(2) 


6H 

| 470K 


2.5¥/6A TO 2A3'S 
+ 
6.3V/4A TO 0°250MA 
PL GACT PINS 2-7 

| VOLTAGE 

Fil TRANS 

24 PL 
Soro 63 
2.5v VOLTAGE CONTROL 


Fig. 1—Schematic of the supply. Output comes from the 2A3 filament circuit. 
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your 
ear 
will 
tell 


you 


the performance 
of the TRIAD 
Hi-Fidelity 


Amplifier is equal 
to that of amplifiers 
costing much more 


Listening tests conducted before 
groups of critical music lovers have 
proved that the difference in repro 
duction qualities between the low 
cost Triad Amplifier and the other 
higher priced units is undistin- 
guishable. Available in kit form 
only, with complete assembly 
instructions, the Triad HF-10 
Amplifier provides valuable expe- 
rience while affording substantial 
savings. In quality and performance 
it is a fitting companion to the 
finest sound system components 
available today. 
prices 
HF-10 Kit — Includes S-31A, R-14A, A-74) and 


C-10X Triad transformers, chassis, prints and assembly 
$43.00 


WF-10A Kit — Same as above except for substi- 
tution of HS-81 output transformer for S-31A. .$63.50 


Both of above available with 500/250/125 ohm output 


Write for Catalog 


TRANSFORMER MFG CO 


2254 So. Sepulveda Bivd. 
Los Angeles 64, California 
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50 IMPORTANT — it was | 


Featured in Special Article 


Jan. 28, 1952 
FREE copy 
of article on request 


REACT! 
TV PICTURE 


lop view. Control tubes are at left, rectifier center, and regulators at right 
hould increase beyond its preset value pedance output transformer in series 
Will cause a proportionate Increase with a 4 uf capacitor acr S the it 
in the voltage at the grid of the control terminals. With the capacitor in the 
tube. This change in relation to the ref- control-tube circuit and an output-ter 
q erence voltage in the cathode circuit minal voltage of 250 volts the hum i 
a result n a decrease in the grid bias of reduced to a rushing noise similar t 
e the control tube and an increase in its that found in high-gain amplifier At 
on plate current Thi in turn results in 100 volts output-terminal voltage the 
i. a greater voltage drop across its plate- 
; load resistance and a decreased voltage So q 
between its plate and cathode. The grids 
of the regulator tubes become more 
negative wit! respect to their own 


cathode circuit. An increase in the bias 


(| of the regulator tubes causes an in- 
Ag creased plate-to-cathode resistance which 
TOR CR TUBE results in an output-terminal voltage 
reduced to its original value. hs 
TESTER -REACTIVATOR tie bypass capacitor between the grid | 
performs 2 vital functions: | and cathode of the control tube prevents 3 | 
hum (which normally appears across 
@ Tests Picture Tubes the output terminals) from being ampli- | 
@ Renews Brightness of Many ied by the regulator circuit and modu- | 
Dim Picture Tubes lating the output voltage The hum level 
in th unit 1 © low that it cannot be 2 | 


it’ TESTER: measured with a copper-oxide rectifier 00 250 
$c Hun LOAD CURRENT 


type meter was checked with a 
PM speaker by connecting a high-im- Fig. 2—Voltage with increasing loads. 


Without removing picture tube from set, you apply 
this pr instrument to: — 


@ Measure Cathode emission 

@ Locate shorts between elements 

@ Locate high resistance shorts or leakage 
as high as 3 megohms 


It's a REACTIVATOR 


for dim CR Picture Tubes 


Revives dim TV Picture Tubes, without removal of 
tubes from sets. Works on « great many tubes with 
low light output, if there's no mechanical defect in 
tube. 110 60 cycles. Portable, weighs only 3 
ibs One of two applications pays for instrument, 


SATISFACTION GUARANTEED 
or money refunded if you return 419%: 


the instrument in 10 days in good wert 
condition. 


TRANSVISION, INC. | 
RES NEW ROCHELLE, N. Y. 
) Send me___CR Tube Tester-Reactivator(s) 
sed find deposit. Balance C.0.0 
) Enclosed find $W— in full. Send prepaid ! 


> 


adress - a Mr. Heinrich has a fine underchassis job. Wiring is clean and cabling is neat. 
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ible. The 


it Is neg ribie 


ly aud 


convenience of 
thi ower supply will 
mi al cost of parts 
It favorably in performance 


to commercial counterpart 


Materials for regulated power supply 


Resistors 0 000 ohms wort 5,000 ohms 
25 watts, |1—20,000 ohms. 20 watts 00: hms 
precision 82.000 oh watt 330.000 
ohms. | watt 50 000-ohm potentiometer 
Copaciters (Paper) 2—4 uf, 1.000 voits S uf 
ts; (Mica) 1—7K 1,200 volts 
Ty 3 2—2A3 
—0B3 and sockets same i—@-i-ma meter 0 
2 ma meter i—é-henry, |50-ma 00-ohm filter 
choke, I—filament transformer delivering 63 and 25 
volts at about 3 to 10 amp ~UTC-S-39 power 
transforme 2—s pst toggle switches 2-amp 
and 4-amp fuse and holders, 2—46 3-voilt pilot lamps 
and assemblies. |—knob  3—dual terminal binding 
Posts, name-plates, pane hassis. hardware wiring 


3nd soider 


PLUG-IN UNITS FOR 
EXPERIMENTERS 


The problem 
plug-in assemblies for experimental cir- 
cuits is usually a tough one for the 
average experimenter or 
engineer. In many cases, the job 
requires metal-working tools and a lot 
of mechanical ingenuity, if 
stray coupling, and 
(and even mechanical) headaches are to 
be avoided. 


of constructing compact 


electronic de- 
Sign 


feedback, 


other electronic 


Many such problems can be elimi- 
nated through use of the new plug-in 
package assemblies made by Alden 


Products Co. The basic assembly unit 
consists of a 20-pin plug upon which is 


mounted either a single terminal board 


2 x 2‘. inches or two boards 1 x 
27); inches each. The boards are avail- 
able with either single-ended or feed- 
through termi lugs. A shield 314 


inches high and approximately 2 inches 


Square fits over the assembly. A_ bail- 
type handle is available for easy in- 
sertion and removal of the unit. The 


same basic assemblies are available with 
one and two 7- or 9%-pin miniature 
sockets mounted on a plate atop the ter- 
board. 

plug-in assemblies are suitable 
in constructing oscillators, spe- 
cial phono preamplifiers and equalizers, 
or matching pads; and for housing fre- 
quency-determining components of null 
indicators or 


Such 


for use 


oscillators, as well as for 
other applications too numerous to men- 
tion 

—end— 
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‘WRITE DEP 


CABINETS, COMPONENTS, 
SENSATIONAL OFF 


on top quality TV Picture Tubes. 
e FREE—VALUABLE PREMIUMS: 


With every Transvision tube you buy, you get 


dise Premium Coupon of rea! value Write for list 
@ TRADE-IN ALLOWANCE oid tubes: Mok 
$2.50 to $5.00 glass allowance on each “dud 


@ FULL 2 YR GUARANTEE: 
On! y 


Transvision gives you a Guora 


for 24 months | 


COMPARE: Get the full detoils on the pa 
Transvision tube dea! today 
FREE BOOKLET: /NS/DE CRT or Whot sore 
You Should Know about Picture Tubes is 
Written by CRT experts ustrated It w 


MAKE MONEY FOR YOU. WRITE FOR IT 


SPECIAL! 


REMOTE CONTROL TV CHASSIS 


Here's the finest buy in Remote Control TV. Unit 


is all-electronic; no troublesome mechanical parts 
Gives complete operating control of set. Plus— 
the latest Transvision 4-4 Wired TV Chassis; com 
pletely aligned; ready to plug in. Has AFC and 
AGC. Top quality reception, even in Fg areas 
17” A-4 TV Chassis, $i99 
20° A-4 TV Chassis 4 on 219 
Du Mont Tuner PM 10 


BEAUTIFUL CONSOLES 


Custom Building Conversion. 
Cabinet Catalog 


FIELD STRENGTH METER 
AT NEW LOW PRICE 


Improve TV 
the Transvision Field Strength Meter. § 
Model FSM-1, complete with tubes net 


Want to Make MULTI- 


More Money in TV? 


imstallations; save half the work with 


INSTRUMENTS, 


TV KITS, WIRED CHASSIS, and SETS 


and ACCESSORIES 


Merchan 

today 

e from 

_TRANSVISION Picture Tube PRICES 

cost, | 
Attewance 
DEALER PRICE DEALER 


SET CONNECTORS 


Write for the Transvision Prt fe Pee TV Sate from 1 
rices: Multi-Set onn or sets lest 


v 
iNCOME and 


tor FREE 
1 mines of 
M 
RES 


* Dealers, 


write for discounts 


hum becomes only slight 
time delay of this « 
0 YOUm 
= 
ANSVISION, INC. NEW ROCHELL 
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AINTAINING 


Part useful 


3 instruments for use in 
mobile radio 


maintenance. 


when the output stage is delivering free lead of the light bulb to the 
power to a load. A dummy load con- connection of the variable capacitor. 
nected to the transmitter output recep- The photo and drawing show the con 


tacle is a servicing necessity. One that struction details, 
: absorbs a maximum of energy and Tests were made with a Jones mod 
‘ matches the impedance of the antenna MM-200 Micromatch and coupler unit 
is preferable, The transmitter can then to determine the loading and standing 
be tuned up in the normal manner and wave ratio of both the quarter-wave 
no great change in the final power am antenna used with the mobile equip- 
ne plifier tuning will be needed when con- ment and the dummy antenna described 
’, s nected to the antenna for final adjust- above. The antenna was found to have 
Ri ment. Such a dummy antenna is easily a standing-wave ratio of from 1:1.15 
made (Fig. 1). to 1:1.3, depending somewhat upon the 
Remove the base of a 25-watt, 32-volt length of coaxial line used to connect 
light bulb, being careful to protect the it to the transmitter. The dummy an- 
two flexible leads; cut a 2'2-inch length tenna described above was checked and 
of RG-8 U cable and remove the inner its loading could be varied over quite 


Iwo views of the field strength meter. 


conductor Ream out the core of one 
end of this piece of cable to a depth of 


32V/25W UGHT BULB WITH METAL BASE REMOVED 


N mobile two-way radio about an inch with a “j«-inch drill. Cut 

units a bench setup duplicating actual — og about an inch-long piece of the out- 

& operating conditions will prove a ide braid from this end and place if 
“5 great help, This will necessitate hav- over the insulating material opposite 
xg an extra set of cables, control head the reamed end, and solder this shield- 

peaker, battery and associated charger, ing braid in an &3-1SPN Amphenol 

and a microphone, An extra microphone plug in the manner that a coaxial line 

n hand is especially desirable, so that is usually terminated. Solder a three- o1 

a bad one can be quickly replaced on the four-inch piece of about No. 22 wire to 


at leisure. Mike troubles one of the flexible leads of the light 
often entail replacing the cord, which bulb and draw it through the center 
takes considerable time and care hole of the short length of coaxial line, 
tarting with the reamed-out end (this 
extended lead becomes the center con- 


oad and fixe 


Helpful home-made instruments ductor). Push the reamed-out end of 

Iwo easily made devices that will the coax slowly over the glass seal 
reatl implify and speed up the tun- while at the same time drawing the 
ing of transmitters are a dummy an- enter lead from the light bulb through 


tenna and a field strength meter indi- the coax, and at the same time, see that 
ating relative values. If a transmitter the other light bulb lead is on the out- 
is tuned up while connected to its an- ide of the coax. Pour a little coil dope, 
tenna, it will naturally radiate energy glyptal, or acroloid around the outside 
and cause interference in the com- of the junction of coax with light bulb 
munications band. If the output stage to strengthen the joint. For frequen- 
is not connected to the antenna and is cies from 150 to 200 me remove all but 
left floating, excessive r.f. voltage may one stator plate and one rotor plate 
damage to the output tube or from an APC 25 capacitor, and solder 


cause 
components, and the readings of most of the rotor connecting lug to the outside d 
the other stages will not be the same as shell of the coaxial plug. Solder the Fig. 1—Details of the dummy antenna 
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A Guiding Beacon For 
Quality Electronic Parts” 
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TORONTO i 

WELLESLEY 
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SEATTLE WASHINGTON 
The RADIART line of auto 
aerials offers a wide variety i | 


MINNEAPOLIS 
MINNESOTA 


NEW al Featured is the “HI-BALL 8 
BD“ the most versatile highest 
quality of its type at the low- 


est price... only $5.05 list 
It has 30 degree mast adjust- 
ment and fits all body and 
fender contours. Some of the 
other features include stain- 


less steel rod, “Super-chrome” 


@ 


DALLAS Texas 


finish on heavy duty brass 
mast, full polyethylene lead 
in and others. So why pay \ 
more — get the best for less! 
See your RADIART distributor 
or write us — 


These Are The Cities With 
RADIART Distributors 
In Arizona and California 


anizona FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR 
USE COUPON BELOW 
PHOENIX TUSCON 
RADIART SALES CO. 10373 W. Pico Bivd., Los Angeles 64, California 
CALIFORNIA Please send names of the Radiart Distributors in my 
ALHAMBRA LOS ANGELES area stocking the following Radiart products in which 
BAKERSFIELD om interested: Tele-Rotors, | Vibrators, TV 
PASADENA 
BURBANK and FM Antennas, “Spee-Dee” Chimney Mounts, 
SAN BERNADINO 
EL CENTRO lightning Arresters, Auto Aerials, |_| Power Supplies 
GLENDALE ee Donen Please hove a Radiort Distributor call on me 
HOLLYWOOD SANTA ANA 
Name 
INGLEWOOD SANTA BARBARA 
LONG BEACH SOUTH GATE Address 
City 


THE RADIART CORPORATION citvetano 2, ono 


VIBRATORS - AUTO AERIALS + TV ANTENNAS + ROTATORS + POWER SUPPLIES 


mee. 
| 
RADIART Sales Offices Across The Nation | BUY OF THE MONTH | 
> 
® 
APRIL, 1952 ; 


With Extra Performance 


WHERE YOU NEED IT 


sy WORKSHOP 


In the high bands .. . it’s the 
original patented Dubl-Vee spe- 
cially designed by WORKSHOP 
engineers to “bring-in” extra sig- 
nal on channels 7 thru 13, while 
retaining excellent reception on 
channels 2 thru 6. 

Gains up to 8 db for single bays 
and 10 db for double bays assure 
maximum signal. Rugged, streams 
lined construction cuts wind ree 
sistance. Only the Dubl-Vee gives 
these performance extras... tops 
for signal and tops for strength. 
On your next installation, install 
the WORKSHOP Dubl!-Vee... the 


original Dubl-Vee designed and 
patented by WORKSHOP... at ra- 
dio parts distributors everywhere, 


THE 
WORKSHOP 
ASSOCIATES 


Division of the Gabriel Co. 
135 Crescent Road 
Needham Heights 94, Mass. 
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a wide range by mere adjusting the 
apac etting. At e adjustment of 
the e capacitor, practically unity 
standing wa ratio wa obtained. 
This wa t at 155.85 me with the 
capacitor about one-quarter meshed. 
The bulb wil t necessarily light 
brightest at thi point The brightest 
point was found to be slight tly to one 
side of the lowest standing-wave ratio 
point. The dumn na was then 

wave ratio 


adjusted to have a standing 
incided approximate 

the 
with 
one-quarter 


the standing wa ratio of 
Thi was accontplished 


apacitor tili about 


antenna 
the 
meshed. 


\ photograph of the dummy antenna. 
Upon completion of the above tests, 
the power-amplifier stage and output 


tuning of of the transmitters was 


one 


adjusted in the conventional manner 
with the dummy connected. When the 
transmitter output was shifted to the 
antenna, no difference in plate or out- 


d. A dummy load 
could easily be 
jual to that of the 


put tuning was note 
made as recommended 


adjusted for a load ¢ 


antenna by tuning the output stage of 
the transmitter in the usual manner 
with the antenna connected and then 
shifting to the dummy antenna and ad- 
justing the variable capacitor on the 
dummy until the plate current is the 
same as it Is with the antenna con- 
nected 

This particular dummy load was found 
very effective for many low-power 
applications. It can present a standing- 


transmitter 
200 


wave ratio of unity to a 


at any from 50 to me 


by adjusting the variable capacitor. At 
hi me the capacitor (without any plates 


frequency 


removed) will be fully meshed. At 200 
me the capacitor will be barely mesh- 
ing «(with a but one tator and one 
rotor plate removed). This is true only 


when the r.f. output line impedance 


ranges over the usual 20 to 100 ohms 


The ribed is 


convenient to use and an improvement 


meter to be de more 
an earlier one described by me’. To 
field- 
good 0-1- 
suction cup 
drawing (Fig. 2-a) and 


Fasten a solder lug to each 


construct a relative reading 


strength meter Fasten a 
milliampere meter to a large 
as shown in the 


photograph 


of the two top mounting holes and 
solder a length of No. 12 bus wire one- 
quarter wavelength long at the fre- 
queney used (about 16 inches for the 


152- to 162-me band) to one of these 
lugs. Connect an Ohmite Z-144 or some 
other effective from this lug to 
the positive From this 


lite Z-144 


choke 
meter terminal, 
t another Oh 


same lug, conn 


To this 


choke 


to the other lug second 
lug connect the cathode side of a 1N34 
crystal (see Fig. 2-b). The other crystal 
lead goes to the negative meter tern 
nal. Connect a $0-uuf ceramic capacito1 
across the meter terminals The rod 
inserted in the rubber ictior 
fastened to the bar soldered across the 
lower meter-mounting studs. By using 


the suction cup, the field strengtt 


can be easily posit 


mitting antenna on the body of the car 
The transmitter output stage is tune 


for maximum = reading The field 

trength meter will read fu ale wher 
placed three or four feet away f r fr 
transmitting antenna of a ro 


tuned 30-watt transmitter. A 
reading on the field strer 


coincide with the plate-current dip at 
resonance when properly tuned The 
transmitter can be complete! ned u 


while connected to the dummy antenna, 


then the output stage can be 


peaked for final adjustment when con 
nected to the antenna by using the field 


strength meter. 
(The photos of the 
by Bill Fisher of Gate 


Oddities in the field 

Some interesting situations o¢ 
ally arise in the course of operating 
and maintaining a mobile two-way 
radio system. A 
almost clairvoyant to the average client 
when trouble 
rig, by opening the trunk 


techniclan can seem 


has arisen in a mobile 


door in 


the 


ANP. 


L 


SOLDER WGS 
ar 
> = 


CERAMICON 


(0-1 MA METER) 


Fig.2-a 
Fig. 2—Meter schematic and details 
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There are today more good jobs open @ Within a few years over 1000 TV stations will @ No one yet knows how great the industrial 
in TV Servicing than there are trained and be telecasting compared with 108 TV stations TV market wiil be 


now on the au 


experienced men to fill them. Yes, thousands 
of opportunities exist now tor good-pay jobs 
offering employment security for years and 
years to come. Thousands of TV Servicing 


RCA Institutes Home Study Course prepares 
you for a Career in TV Servicing 


@ Nearly one-half of all families living within 
the present TV areas do not yet own TV 


receivers die tit 
addition of tl ( es \ 
jobs are going begging. Do you want one The addition of the RCA | 
eal Service Training to your present adio 
of them @ The new trans-continental video network lect 7 i 
‘lectroni sxperience W qualit ‘ to 
Experts agree, that because of the critical plus better and more interesting programs persieigsienraptel erie ie aS: 
’ 7 plus larger viewing screens and color TV will step out and grasp the golden opportunities 
shortage of trained and experienced TV Serv- hat n tele Am 
+ the t i f th increase the installation of new receivers, will that now exist in television erica 1 
semen, > tremendou ure grow 
ice “ 1, and the tremendous tuture growth induce present owners of 12-inch and smaller est growing industry 
) > td 
of the industry, no vocational field today size viewing screens to buy newer model perry eee a hs ' 
offers more opportunities than TV Servicing receivers 
you study the practical how-to r tes 
The Big New Industry @ The power increases of many existing stations hiques With how-it-works inte ba 
with a Great Future and improved reception range of current re- to-read and casy-to-understand lessons undet 
ceivers will result in receivers being installed the supervision of RCA engine and ex 
Television is just in the beginning stages of and serviced in the fringe areas of present perienced instructors quickly tra you to 
its big industrial boom. Look at these amaz- stauion quality for the many good jobs now waiting 
ing tacts lor trained V servicemer Jon t pa 
@ Under the FCC proposal, over 70 per cent lit I 
me opportunity for tinancia 
@ Lifting the freeze on new TV stations will of all cor inities will be served by UHI Opportunity 
open many new TV areas and will improve cl lusively. This means TV service and a bright future in TV. Lea TV Ser 
the coverage of existing areas. The result will men must know UHEF receivers before the ing from RCA — pioneers and leader radio, 
be an enormous demand for TV receiver new LHF stations in their area are opened iclevision and electronic developments 


* » Send for FREE BOOKLET 


RCA Institutes conducts a resident school in New 


York City offering day and evening courses in Radio Mail the coupon—today. Get complete information on the f 
and TV Servicing, Radio Code and Radio Operating, RCA INSTITUTES Home Study Course in Television Servicing. 
Radio Broadcasting, Advanced Technology. Write Booklet gives you a general ovtline of the course by units. iy ee! 
for free catalog on resident courses See how this practical home study course trains you quickly, ~~ . 
A * easily. Mail coupon in envelope or paste on postal card y . 


MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Department RE-452 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me copy of booklet 
“RCA INSTITUTES Home Study Course in TELEVISION 
SERVICING.” (No salesman will Ih.) 


| 
| 
RCA INSTITUTES, INC.: 


A of Address___ 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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Her es your. Opportunity 


in TV INSTALLATIONS 


in any locality use the new 


MODEL 488 
TV FIELD STRENGTH METER 
Ideal for antenna onentation, com 


of antenna systems adjust 
mentot TV signal boosters, checking 


4 aod lead and 
ma ther functions the SO 
mrrotoll scale range is an out 


standing feature far thase concerned 
with area installations where 
maximum must be attained 


the $00, and $0,000 
' " t ranges extend the useful 
ness of the Sempson Model 488 into 


sfteas of bigher signal strength 


WEST KINZIE STREET, CHICAGO 44, ILL 


Phone COlumbus 1-122) 


TRY 
CLAROSTAT’S 


RTV 


PROGRAM! 


in Canada: Canadian Marcon: Co, 


FOR PERFECTION 


SIMPSON ELECTRIC COMPANY 


fn Bech Sims itd, London, Ontaric 


By all means, TRY IT! Because, when 
it comes to those tricky TV control 
replacements, you can save time, trouble, 
money and even reputation with 
Clarostat’s RTV program. It means exact- 
duplicate replacements that positively 
match initial equipment. In many cases 
the RTV replacements cost less than any 
makeshift or “kit assembly. Prove it 
for yourself 


And of course where standard controls, 
plus Ad-A-Switches and Pick-A-Shafts, 
can do the trick, Clarostat has them too 


Clarostat TV Control 
Manual (with supplements) 


latest Clarostat Catalog No. 51. 


Controls and Resistors 


CLAROSTAT MFG. CO., DOVER, NEW HAMPSHIRE 
Toronto, Ontario 


Ask your Clarostat distributor for the 
Replacement 
Also for the 


Broadcasting and Communications 


| 


observing which, if 


it. Sir 


dark, and 
the tubes is not 


ea large pe 
be due to 
burned-out tube filaments, this is one of 
the prior 
trouble 
Outside 
noticed on this 


centage of failures will 


diagnosi of 


processes In 


nterference has seldom been 


radio equipment, but 1 


can be a minor source of trouble. It ha 


never been known to have been tracked 


down nstance 


except In one 


clear-channel station about a thousand 


miles away was heard quite distinct 
hours. It came over one 


control-station receivers. Upor 


for several 
of the 
checking with 
particular night was found to abound 
with reports of 
over the whole 

The main contro 
protected by 
was once hit by light 
wires and parts on the 
chassis of one of the 
welded 
metal 

To demonstrate how 
and installation of the 
off in reliable communication, consider 


amateur operators 


freak radio receptior 
country 

station should be 
lightning arresters. Ours 
ning and all the 
inderside of the 
transmitters were 
into one inseparable mass of 


proper d 


equipment pa 


the lesson to be learned from an actua 
incident: 
A patrol car was so totally 


as to necessitate its being 


wreckKet 
inked; the 
radio was unharmed and was used t 
summon aid at that time 
car was lying on its side 
unconventional position, operation wa 
perfect. 

During an ice storm, a car antenna 
was encased in a thick coating of ice 
about one-half inch in 
the tip of the 
but no 


although t 


Even in that 


diameter fron 
antenna to the body o 
the car, ll effects whatever were 
noted! 

In the long run, 
ered on standard type 
follow a definite pattern 
ence, a certain sugges 
particular cause. A good memory is a 


troubles encount 
equipment will 

After experi 
trouble will 


highly valuable asset to the service 
technician. 
June 

er 4 


| 


nauk 
BeAVEN 


Leslie 
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Communications 


for every radio and 
electronic application 


SANGAMO Capacitors have been the choice of 
discriminating users for a quarter of a century. 
Radio servicemen, amateurs, electronic engi- 
neers, the Armed Services — all testify to the 
design, construction, honesty of characteristics, 
and conservativeness of ratings of Sangamo 
capacitors 


proved fo d 
ces applications 


SANGAMO 
ELECTRIC COMPANY 


> MARION, ILLINOIS 
IN CANADA 
8¢52-9 SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 


APRIL, 1952 


75 
j 
“mic aS 
| electrolytics Pee 
Serv 
| 


NEW VEE-D-X 


8 Element Yagi 
4l GAIN 


than the 
best 5 ele- 
ment Yagi 


MODEL LJ $1250 LIST 
for Channels 7-13 


COMPARE THESE TIME 
AND MONEY SAVING FEATURES 


@ Faster, easier to install than stacked arrays 
@ Better roof-top appearance 


@ Higher 


channel 


front-to-back 
interference 


ratio eliminates co 


@ Full 6 megacycle band width 
@ Rugged pre-assembled construction 
@ low channels (24) have 1's" reinforced 
boom of highest quality aluminum tubing 
ond extra rugged VEE-type clamp (CL-10) 
which allows use of mast up to 2” diameter 


VEE DX 


Originators of the World's 
Most Powerful TV Antenna Systems 


| THE LoPOINTE-PLASCOMOLD CORPORATION I 
Windsor Locks, Connecticut ! 


Gentlemen 


Send me complete information on Long John 
Name 
Street 


ity 


i 


Stote 


i 


Check here if technician 


Electronics 


Placing the dome 
atop the equipo- 
tential rings of 
the Statitron in 
the laboratory. The 
high-pressure tank 
covers this com- 
plete assembly. 


An Electronic Hammer 


For Material Testing 


By S. M. MILANOWSKI 


HE Statitro 
tronic generator 
in the Atomik 
Laboratory at 
Aviation’s | 
has been picturesquely 
mer” 
terials with « 
arrange their 
It is related to the 


electrostati 


an unusual elec- 
now being used 

Ener iy Development 
North American 
Downey, Calif., 

“ham- 

it is used to bombard ma- 
re- 


lant near 
termed a 
because 
ectrons, to displace or 
atoms 
Van de Graaf 
generator ised in the pro- 
bombs, and is believed 
device of this type that 
designed for commercial appli- 
However, it should not be 
with the atom-smashing cyclo- 
ynehrotrons for it is incapable 


tis n 


duction of atomik 
to be the first 
has beet 
cations 


fused 


con- 


1 cau ni 
The ops MEV 
(million electron volts) while splitting 
Statitron is rated at 
ch is insufficient to pro- 
ion. However, the en- 
the Statitron can 
re precision than 

that o-called atom smashers, 

At this writing, the Statitron 
used almost exclusively 
and other materials used in the 
construction of modern airplanes, de- 
termining with unpredecented accuracy 
the that may structural 
materials to fail in Many 


icieul 


Synchrotron deve 300 


atoms, whereas the 


be 


is being 
in testing met- 


als 


torces cause 


actual use 


PICKUP 
WEEOLES 


++ 


[H000000000000000« 


88880 


TRANS 


Idealized schematic 
RADIO 


of the equipment. 
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1. Tek-File is Rider TV service data in individual package forn 
grouped according to manufacturers. 


2. Each Tck-File Pack contains a minimum of 128 pages (81/ x 
11”) separated into file folders for fast, easy reference; perfect for 
house calls 


3. New Tek-File packs are available every month . . . so far, 
a total of 48 packs have been issued 


4. All Tek-File data is the official, complete factory-issued 
data direct from the manufacturer . . . vot edited, abridged 
or prepared by an independent laboratory 


5. Tek-File makes servicing easy. Each pack contains all 
the manufacturer's data you need . and it’s guaranteed 
to match the set! Schematics, chassis views, troubleshoot- 
ing test patterns, parts lists, circuit changes it's all there! 
6. Check these Tek-File extras: Free index cov ering all Tek-File 
packs at your jobber. Free coupon in each pack ; 15 gives you 
permanent binder for Tek-File shelf use. Free Tek-File Handies 
containing the manufacturer's cures for troubles. 

Remember, all this for only $2.00! Buy it from your jobber . . today! 
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NOW 


How Use 
‘Scopes! 


Don't let the oscil- 
loscope “stump” 
you! Learn to use 
it fully on all 
sorts of jobs—and 
watch your effi- 
ciency soar! 


MODERN OSCILLOSCOPES 
AND THEIR USES 


BY JACOB H., RUITER, Jr. 
of Allen 8 DuMont Laboratories, inc 
326 pages, 370 illustrations, $6.00 


makes it 
many 
instrument 


Cayy 


uses of 


t ice 
the wpe! It 


contains no in 

it itis. First, the author explains 

fully then gets mght down to 

nt g exactly how to use them on 

AM. FM a TV ervue work trom 

iting of troubles to aligning and 
mw the most complicated circuits 

HOW THEY WORK 
wledge of «nc helps you work 


loscopes 
te 


4 we profitably 


¢ Operation 
‘ \ ” f de Ray Tab 6 

Power Supply 
{trem and P 


B Cr 


HOW TO USE OSCILLOSCOPES 
ON ALL TYPES OF JOBS 
Each it + caret explained including the 


kine ‘ stment circuit com 


nine 


P Rav Ta 


Cate 
Send coupon today! 


READ IT 10 DAYS... at our risk! 


@ Dept. RI RINEHART BOOKS, Inc., 
@ Ted ‘ 


M A New York 1 N. ¥ 
ILLOSC OPES AND 
AY FREE EFNAMINA 
TION k t lw t 
$ pr ayment. It not, I will 


Z 


‘ Address 
Pree outude U S.A. $6.50, cash only 
Money back if you return book within 10 days 


Electronics 


other applications in various industrial 


fields should be equally practical. 
Blows from the electronic hammer 
may be used like blows from a conven- 


tional drophammer to fabricate ex- 


tremely small articles or to produce 
fine details on relatively large articles. 
In many circumstances the output 
of a Statitron can be itilized more 
effective than the output of an X-ray 
machine ince It electronic beam can 
penetrate many substances (such as a 
two-foot layer of solid steel) which 
would dissipate gamma radiations of 
the ty pe that ha heretofore been 
generated for Industrial inspection 
work, medical diagnose treatments, 

\ hown In accompanying illustra- 
tions, the Statitron might be described 


4s a giant vacuum tube--comprising in 


general a cylindrical pressure tank 


about %'e feet tall and 40 inches in 
diameter, mounted on a 30-inch-high 
base. The pressure tank is an 1,800- 
pound steel casting, and serves as an 
airtight housing for an internal tower 
comprising 63 equipotential rings o1 
ribs which are stacked vertically and 
spaced by a ribbed ceramic insulator 


pose of which is to mechanically convey 
high-voltage electrostati: charges fron 
a sequence of charging needles at the 
lower end of the equipotential column 


to a series of discharge needles in the 
collector dome on top of the colum: 

The belt is operated at a constant eed 
of 3,000 feet per minute, and its charge 

are obtained from an a power é 
through a conventional transformer 

rectiher circuit. 

A hot filament in the collector dome 
rele accumulated electrostatic 
charges as they are required. so th at 
the charges are litera thrown dowr 
hill” (at the rate of 60 thousand bi 
lion electrons per second) thr igh the 
evacuated accelerator tube. the pose 
of which is to accelerate the rek 
particles to approximate the spec 


light as the electrons bombard a 
get” (at ground potential) at the 
of the Statitron. 

Dry nitrogen 
air) provides a pressure of 24 
inch 
ments in the electronic } 
sure tank, so that a 
of two million volts can be 


(obtained liquid 


0 pounds 


per square for operational « 


ammers pres- 
potential 


maintained 


onstant 


in the collector dome while a potential 


This view, shows the “cannon” down which the electrons are projected. 


ring. The tower in turn 
as an electrostatic housing for an end- 
less friction belt and a ribbed accelera- 
tor tube, and is capped by a_ highly 
polished metal collector dome. 

Two pulleys, one in the collector 
dome and the other mounted so that it 
can motor-driven from the base of 
the Statitron, serve as vertical mounts 
for the endless friction belt, the pur- 


on each serves 


maintained be- 


rings 


of 25 to 35 kilovolts i 
tween the equipotentia 

The Statitron is in a lead- 
and-concrete room, and is controlled by 
workers from outside the room because 
its radiation leakage is believed to 
greatly exceed the radiation tolerance 
of the human body for any continued 
exposure, 

The effectiveness of the 
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RCA 
Quality-Engincere Speakers 
€OsT NO MORE 


Famous RCA-515S82_ Duo-cone high-fidelity speaker 


A complete line of quality speakers 
from one dependable source 


RCA quzality-line speakers employ full-size Alnico V name in radio—a aame that insures unqualified 
magnets for top efficiency and performance... yet customer acceptance. 

they are popularly priced for replacement needs. 
You'll find a PM or field-coil type to meet virtually 
every requirement for home and auto radios, for 
television receivers, as well as for public address 


and high-fidelity systems. Get the Handy RCA 


From the miniature 2”x 3” to the superb 15” Flip-Up Speaker Index 
Duo-cone—each RCA quality-line speaker is skill- 
fully designed, fabricated from the finest materials, 
and produced under the most rigid quality-control 
methods. 


Look to RCA—and your RCA Parts Distributor 
—as the dependable source for a/l your speaker 
requirements. 


Here are all the electrical and me- 
chanical specifications on the com- 
plete line of RCA speakers—right 
at your fingertips. Get your free 

RCA quality-line speakers offer you a better sell- copy today from your RCA Parts 
ing potential, because they're backed by the greatest Distributor. 


RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON, WN. J. 
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You'll find 


Handy lists of troubles that may 
occur in each sec the T 
receiver and the exact procedures 
for correcting each 


large clear block diagrams of 


typrcal commercial circuits for 
tuners, focus contro! system - 
voltage sync 


systems and all other 
receiver circuits 


New original photogrephs show- 
ing actual symptoms of trouble on 
TV screens to aid ntification 


Fulle nation of unusual, hard- 
to-find troubles and how to fix 
them, os well as all ordinary 
defects 


Complete instruction on the use 
of testing equipment, a 


checking of test results 


Ways of improving overall 


per- 

formance, how to improve gain, 

reduce ghost reception, minimize 
<e 


interfe 


Special servicing instruction for 
color TV and for VHF and UHF 
receivers 
and much 
more 


Fischer’s 


An extremely useful reference 


RADIO & TV MATHEMATICS 


wrote Radio Neu 


TELEVISION & FM ANTENNA GUIDE 


Electronics 


EXACTLY what 
you wantin servicing 


instruction 
@ detailed, illustrated trouble-shoot- 
ing procedures 

for every flaw or failure you're 
likely to encounter in any TV 
receiver 

completely and clearly indexed for 
quick reference 


uble, in re of 
quickly and accurately 


und 


Wharever che er 
your hnger on it 


you'll be able to put 
with the aid of this book 


More apt you |! KNOW HOW TO FIX IT, without guess- 
work of ror. and with full assurance that che trouble 
REALLY CORRECTED 
A complete master index, in clear avenient tabular form, lists 
ver 100 trouble symptoms—all the various hums, sound distor- 
tions, streaks and bars on picture, focus defects and all others chat 
ure likely wo find—with the probable causes of each and the 
page on which full servicing inseruction for thac particular faule 
riven 
You won't have to thumb through batches of manufacturers’ notes, 
ever sure that you have the right directions for the latest im- 
provements or change Here are the instructions you need for 
recting trouble im each circuit in any set, and the CLEAR 
t'NDERSTANDING of each circuit you need in order to BE 
that the adjustments you make will achieve the desired 


SURE 
results 
300 illus. 


A handy 421-page, 
fact-packed guide 


TV FOR 
RADIOMEN 


abour this unique 


book Here are step - by srep rowing what formulas to use 
and what numerical values ¢ for Ht NDREDS of typical Explains very clearly and fully all 
rad and TV servicing. construct and operational problem va principles of television re- 
arranged under radio topics for quick reference ception, the essentials of TV trans- 
mission, and the construction and 
peration of each part of modern 
N Il & M di’ TV receiving systems, and gives 
oO an s step-by-step instruction in installa. 
tion, adjustment, alignment, and 
ba trouble-shooting procedures. 


ok for anyone in tele- 


v n servicing, noted for clarity 
A urse on antenna theory combined with a complete hand ar mplereness. Here are all the 
book on antennas and their installation Shows how to pick the fundamental whys and how's by 
riaht antenna for the site, determine the bese position for it, install a man known throughout the 
transmission line for maximum efficiency and all other practical try as a leading authority on 
deta for getting the most ouc of the antenna system the technical aspects of television. 


The Macmilion Co., 60 Fifth Ave., Mew York 11 


"lease send 
TV tefe. 1 will either remit in full or return §f 
Servicing $5.50 the books in 10 days i 
C) Tv 7.7 
TV fer Rediomen $7.75 Signed 
Redie & TV 
th. $6.75 Address | 


C) TV & FM Antenne 
Guide $6.25 


me the books checked aw 


ent ions 1s attributed to the 


test operat 
fact that its energy ou can be meas- 


infinite i r 


ured with 


ing it possible for entists t 
mine the prec 


that may) 


atoms Cause any iteriai t preat 
dowr 

Earlier methods of teria testing 
were much cruder tn tl e! 
they did not permit a irate dete! ni- 
nation of what part of the ay t ree 
was actually engaged in tearing wn 
the material. Part of the force fa 
hammer blow for example tral 

tted through the material, pa f 

it is translated to not-necessar le. 
structive heat, and or a part to actu- 
ally rupturing molecule ur ‘ 
breaking down the material 

Many other if dest 
tively testing” materia have been de- 
veloped and used by engineers over a 
period of years. The strength of a sheet 
of metal may be determined roug 
by bending a test strip back and forth 
until it is work-hardened enough to 


Putting the top assembly in place. Pres 


sure tank can be seen in background. 
break. Previously, thoug! nobod nha 
been able to determine precise hat 
electronic and acen t 
were involved in material failur It 
may now be possib for engineers to 
design airplanes—or anything else 
calculating more a rate the 
strength weight ratio. This ean 
higher operational efficiency | tt 
durability that will contribute to safety 


and over-all econor 


| 
Just Published “make 
aa yELEVISION | rupture of a test spe er ince a : 
|} prolonged or exter placement of 
Re 
. 
basic TV 
q 
: 
4 
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NO INTEREST!! 


NO CARRYING CHARGES! 


USE CONVENIENT TIME PAY 


ENT ORDER BLANK BELOW 


Superior’s New 


JUNIOR SUPER-METER 


MOST COMPLETE AND COMPACT MULTI- 


Superior’s New 
Model TV-11 


TUBE TESTER 


CA-12 is the only signal 
tracer in the low price 
range including both meter 
and speaker!!! 

SPECIFICATIONS: * Compora- 


tive Intensity of the signal is read 
directly on the meter—aquality of 


the signal is heard in the speaker 

Simple to Operate—only one 
connecting cable—no tuning con 
trols * Highly Sensitive—uses an 


Completely Portable—weighs 8 pounds—mea- improved vacuum-tube voltmeter 
"2 6 . 


cares 5 ma circuit Tube and Resistor Ca- 
Model CA-12 comes complete pos ty Network are J the 
with all leads and operating detector probe ) n High 
instructions 95 Gain Amplifier—Alinico V Speaker 


Superior’s New Model 660—AN AC OPERATED 


SIGNAL GENERATOR 


Ryo Complete Coverage for 
A.M.-F.M. and TV Alignment 


Generates Radio Frequencies from 
100 Kilocycies to 60 Megacycles on 
fundamentals and from 60 Megacycles 
te 240 Megacycles on powerful har- 


Stability @ 
sured by use of permeability trimmed 
Hi-Q coils. * R.F. available or modu- 
lated by the internal sudio oscillator 
* Built in 400 Cyele 
oscillator used to modulate 
signal also available separately for au- 
amplifiers. ete. 


gree of stability 
type of triode as 
complete and positive isolation between 
the R.F. oscillator and the attenuator 
is attained Attenuator: a step 
ladder type of attenuator is used. Each 
step of the attenuator is controlied by a 
separate attenuator control thus pre- 
viding intermediate level steps. * 

used: 955. as R.F. Oscillator, 955 
Modulated Buffer Amplifier, 6SN7 as 
Audio Oscillater and Power Reetifier. 


The Model 660 comes com- 
fete with coaxial cable test 
ead and instructions. 


* Uses the new self 3 Leve 
SERVICE INSTRUMENT EVER DESIGNED Acti Switches for ‘ 
Voltage © Current Resistance according ¢ 
© Capacity Reactance © Inductance mer Reem 
© Decibels me vse 
on element 4 t . 
Specifications: D.C. Volts: 0-7.5/75/150/750/ havir tapped filament 4 tubes 
1500 Volts. AC. Volts: 0-15/150/300/ 1500/3000 . 
Volts. Resistance: 0-10 000/100 000 thon ene pin cre truly texted with § 
ohms. 0-10 Megohms. D.C. Current Mode! TV-!1 as y of ¢ may 
0-7 5/75 Mo. 0-75 amps. Capacity be placed in the 
00! Mfd —2 Mfd. Mfd —20 Mfd when 
Electrolytic Leakage: Reads quality tion type sockets. Instead divid 
of electrolytics at 150 Volt test sockets are sed ¢ € ‘ 
potential Decibels: -!0 Db to +/8 tube. Thus it is impossit tod 
Db 10 Db to +38 Db 38 Ob a tube by ertir ' the w 
to 58 Db. Reactance: 15 ohms— socket. ° Free 4 built 
25 K ohms 15 K ohms—25 Meg chart provide molete dat 
ohms. Inductance: Henry—50 tubes. © Phono jack on front pane 
Handsome round cornered Henries 30 Henrie 10 K Henries | Operates on 105-130 Volt 60 for plugging eithe h : ox 
Pius Good-Bad scale for checking | Cycles Hand-rubbed 5 ternal amplifier detects 
with all test leads and in 40 the quality of electrolytic con a aa with -50 tubes or noise due to faulty ents 
struction densers nd loose extern nnect 
A Superior’s New 
The well known model THROWS AN ACTUAL 


BAR PATTERN ON 
ANY TV RECEIVER SCREEN! ! 


Two Simple Steps 


1. Connect Bar Generator to An 
tenna Post of any TV Receiver 

2. Plug Line Cord into A.C. Outlet 
and Throw Switch 

RESULT: A stable never-shifting 

vertical or horizontal pattern pr 

jected on the reen of the TV 

receiver under test 


Power Supply: 105-125 Volt 60 Cycles. Power TV Bar Generator 9 

Consumption: 20 Watts. Channels: 2-5 an comes ce th $ . 5 

panel, 7-13 by harmonics. Horizontal lines: 4 shielded and NET 
detailed in 


to 12 (Variable). Vertical limes: 12 (Fixed) 
Vertical sweep output: 60 Cycles. Horizontal 


structions 


sweep output: 15.750 Cyeles 


NEW TIME PAYMENT PLAN 


ORDER BLANK 


i Moss Electronic Distributing Co., Inc. : 
- Dept. B-23, 38 Murray Street, New York 7, N. Y. ' 
Please send me the units checked below am enclosing the 
4 Ment with order and agree to pay the monthly balance ' 
4 understood there will be no carrying, interest or any other charge 8 
« vided | send my monthly poyments when due. It is further underst - 
4 should | fail to make payment when due, the full unpaid ba ' 
1 become immediately due and payable 
' JUNIOR SUPER METER Total Price $21.40 ' 
' $5 40 down payment. Balance $4.00 monthly for 4 months 1 
MODEL Total Price $47.5 ' 
‘ $11.50 down payment. Balance $6.00 monthly for 6 months ' 
MODEL CA-12 Total Price $33.95 
' $9.95 down payment Balance $4.00 monthly for 6 months ' 
[TELEVISION BAR GENERATOR Total Price $39.95 
' $9 95 down payment. Balance $5.00 monthly for 6 months ' 
‘ MODEL 660 Total Price $4295 ! 
' $12.95 down payment. Balance $5.00 monthly for 6 months - 
enclose as down payment 
Ship C for the down payment 
Signature 
Nome___ 
' 
Address ' 
' 
Zone State ' 
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BUY TEST EQUIPMENT | 

_ ON THIS RADICALLY NEW 
TIME PAYMENT PLAN 


With the Technician 
| WESTCHESTER HOLDS CLINICS 


T The technicians of southeastern West 
BY AC UA COUN - chester County, New York, are now 
meeting every Wednesday at the Edison 

oe ° High School, Mount Vernon, N. Y., for 


srvice clini nee 
THE LARGEST AND MOST 
P »mber is selected to demonstrate 
COMPLETE TV GUIDE for the others a subject such as front 
IN THE INDUSTRY! s end or i.f. alignment, horizontal sweey 


: and lock adjustment, or any other of 


i the many circuit adjustments of a T\ 
‘ 
NEW ry EDITION OF THE 


receiver. 


PRSMA AND FRSAP MULCTED 
Tv TRANSFORMER vania were ordered to p damages of 


The Philadelphia Radio Servicemen’ 
a\ 
REPLACEMENT GUIDE $1,500 to Milton Shapp of Jerrold Elec- 


Association and the Federati 
Servicemen’s Associations P 
tronics, manufacturer of elect 
equipment and manufacturers’ re 
sentative. Mr. Shapp alleged that state 


ments made about him by officials of 
the two associations in an effort to re 


quire him to stop selling direct to con- 
sumers, had the effect of a boycott on 
his business, and caused him to suffer 
loss. Damages in the amount of $285,000 
were originally asked. 

The amount has been divided between 


the two associations by agreement, 
PRSMA paying $1,000 and FRS AP 
$500, according to unofficial report 


ESFETA AT POUGHKEEPSIE 


The January meeting of the Empire 
State Federation of Electronic Techni 


“his big new reference book lists trans- 
former replacement information on 
NEW _ Stancor Part 2416 TV models and chassis made by 82 
Nos A 8133 and A 8134 
manutacturers. The catalog section carries . 
: cians Associations was held at Smith 
detailed electrical and physical specifica- > Pp 
4 Brothers’ Restaurant, Poughh 
tions on 106 Stancor TV Replacement N. Y 
Transtormers. A frequency chart shows the Pe 
number of chassis that use each component. 


seepsie, 


Sunday, January 27. Present 
were delegates and guests from seven 
associations in New York State. Several 
excellent suggestions regarding methods 


To save your valuable time, this Guide 


of increasing interest of service techni- 


lists all models and chassis components in cians in existing associations and in 

ees enna numerical order under each manutactur- forming new associations within the 
act replacements fer Admiral ers name. Every replacement recommenda- state were made. An exchange of ideas 
Ride ye hg — tion is listed with the manufacturer's part was urged and invitations extended to 
See Stancer Bulletia = 391 number for instant identification. the secretaries of all associations within 
the state and of federations of other 

Got this up-to-the-minute TV Guide from your Stencer states to write to Ed Fisk, 234 Knick 


distributor now—or write directly to Stancor 


erbocker Avenue, Rochester, New York, 


STANDARD TRANSFORMER CORPORATION Secretary of ESFETA, for further ex- 


change of ideas relating to a more 

3592 ELSTON AVENUE + CHICAGO 18, ILLINOIS closely-knit and active fraternity of 
electronic technicians 

The next meeting—which will be the 

— | annual meeting—will be held in the 

Hotel Arlington, tinghamton, New 


For GREATER TV ENJOYMENT...) 


Install a MOSLEY 3-WAY ANTENNA SWITCH ARTSNY ELECTS OFFICERS 


Here's convenience! MOSLEY TV Antenna Switches give _The Associated — Radio - Television 
instant, easy selection of any one of three antennas. Special Servicemen of New York (City) elected 


5) slate ¢ a mee yr hel t 
rotary type switch, making silver-to-silver contact, assures their 1952 slate at a meeting held at 
its headquarters, 165 East Broadway 


low loss, constant impedance : 
February 12. Max Liebowitz was re- 
| elected president; Ted Caumont, vice- 
Cat, No. combination for neat, concealed-in-wall installation in stand- preside 
— president; O. Capitelli, recording secre- 


ard electrical box. Cat. No. F-20 is enclosed in attractive 
plastic case for mounting on wall or back of set. If mounting 
on back of set, attach special extension lever provided and 
install in position for easy accessibility. | 


At leading Radio Parts Jobbers everywhere | 

2125 Lockland Rood publications for the new headquarter Ss, 

Cat. Ne. F-10 Overland, Missouri and that additional test equipment has 
been received. 
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tary; John Wagonny, corresponding 
secretary; Ed Eisen treasurer; and 
Jack Katz sergeant-at-arms. 

The association reports that Howard 
Sams has sent a complete set of his 


Cat. No. F-10 is Flush Mounted Switch and Lead-in Socket | 


| 
coment 
\ 
P 
a 
q 
Pett 
4 
: York, April 27 


PROOF OF THE NEW 0-7 OSCILLOSCOPE'S 
OUTSTANDING PERFORMANCE 


Below are actual 
ing frequency response characteristics of the NEW HEATH 
KIT OSCILLOSCOPE MODEL O-7. To the lett ts Ké 


square wave —to the rm 


wave as they actually apy 
Two highly severe tests to mah 


STYLE AND BEAUTY 


f 


N 
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TUBE V 
VACUUM 


MPAN 
cw 


M 
» vacrt 
IECES 


JON Pit 


METER CO 


e are th 
Matched | ticld new 
ass. £00 “peauty, new 
wine 
«a 
ancl 
mall 
A STATEMENT FROM 


CHICAGO TRANSFORMER 


A STATEMEN 
T FR 
SIMPSON ELECTRIC ¢o, 


It is indeed g 1g t 
‘ ret 


In choosing Sim rds y 
kit VT Simps 
ur 1s ‘ 
iz vlity and ; 
Heathkit 


SIGNED 
SIMpe 
SIMPSON ELECTRIC CO. 


HEATHKIT PRECISION RESISTORS 


ure reqiaired for @MLEGES Use 


Colleg and 


Where exact resistance values 

the Heath Co. has spared x 
t 

© Couns 


rs avail 


racy 


the finest resist 


instrument accu 
Sine 


flort in supplying 


uracy. Youll f 
athkits 


He 


panel and / 
j 4 
KITS 
meet the riz small in size, extre fad we 
YOU SAVE BY ORDERING DIRECT From MANUFACTURER—USE ORDER BLANK OW LAST page 
HE AT COMPANY 
++. BENTON HARBOR 20, MICHIGAN 


spot shape” control for spot adjustment — to give really sharp 
sing 


| of ten tubes including CR tube and five miniotures 


ertical amplifiers followed by phase splitter and balanced @ 
ection amplifiers 


cod retrace time 
d frequency compensated — cathode follower vertical 
ertical gain control for minimum distortion 


snting of phase splitter and deflection amplifier tubes near CR 


thy semplified wiring layout 
sed frequency response useful to 5 Me 
> sensitivity OFV RMS per inch Vertical ~ 6V RMS per inch 


er sweep frequency circuit smoother acting 
ve of negative peak internal synchronization 


Model $-2 
hipping Wt 


Ouly 


1 lbs 


EATH PAR 
BENTON HARBOR 20, MICHIGAN 


iba 
| go 
\ 
N 
Caxcaded he of the N MPROVID 
Low imped best in elect 
4 Ges AL CHANNEL a 
er 
Hor 
@ hou 
pENSIVE 
new SWITCH KIT 
| 
1 for « 
pletely 4 hed and for 
a YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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New styling, — formed case for beauty 


New truly compact size. Cabinet 4' 6" deep by 4-11, 16" wide by 7 


high 
@ Quality 200 microomp meter 
Are ' } t f ; 1 @ New ohms battery holding clamp and spring @ip — assurance of qood 
VA M TUBE VOLTM ER. T t electrical contact 


@ Highest quality precision resistors in multiplier circuit 
F 


Calibrotes on both AC and OC for maximum accuracy 


@ Terrific coverage — reads from '2V to 1000V AC, '2V to 1000V DC, end 
1 to over |} billion ohms resistance 


@ Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts 
and DB — has zero set mark for FM alignment 


. @ New styling presents attractive and professional appearance 


BENTON HARBOR 20, MICHIGAN 


Ba 
| 
Features 
front panel and er, The size 1s : 
PRO 29.000V 
BE kir 
4 1 ake at nd 1 ements Mj 
Vv AC V to 1000V DC, .1 to over 1 billion ohms B i J 
srking fo k FM alignment. DB sa ‘ 
y tification all other scales a sharp, cris t 
Ohms. D€ tron allow neg voltag 
t No. 336 High Vor, $5 5O 
RE Probe KIT 
‘ } N 5 ; 
E YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 
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Model $G-o 
Shipping Wt. 7 Ibs 
Heathkie § Generator Kit ha of imy nts, Cover 
; the ext eof 160 Ket ) megacycles on fundamentals and up to 150 
; i : ‘ calibrated makes th Heathkit ideal as a 
P ‘ for TV. Output! can he ve nt et by means of both 
t { contir ‘ t cont Instrument has new 
n Hil tubes to ea handle the } ered 
I ( ‘ itor and 6C4 ator. The kit is 
t t | t and a husky selenium f lin the power supply. 
A iw ! and checked for calibration making only one 
a t for all band 
: Ne ‘ t « lator provides internal modulation and is also available 
uy for « i test Switch pr Ke llows the oscillator to be modulated by 
in ext fort tesuing of receivers. Comes complete, all tubes. 
* cabinet, test leads, every part. The instruction manual has ste p-by-step instructions and 
pictor It's ¢ ind fun to build a Heathkit Model SG-6 Signal Generator. 


Only 


$19°° 


Aeathhit 
| CONDENSER CH 


Trap Pula 
Model C-2 er 
Shipping Wt. 6 tbs 
ct 
t rea 
‘ MID ne can read, A leaka 
elect s. The magi cye Mek 
nerated and comes com actions: tubes 
r oF librated panel and IS for ass, 
110V ¢ cabinet, calibrate ~~ 
er tub tructions for assembly and 
Has clear 


ECKER KIT 


Model 
Ping Wr 7 lbs 


Heathk; 


Ship 


Model 
Shipping Wt 12 Ibs 


agent 


INTERNATIONAL CORP 


4 t hes a th ting ‘ 
individually, emission, and for filament continuity. A large BAD 
is in three colors for easy reading and also has a “line-see” mark 

e You'll find this tube checker kit a good investment — and it's only 


-..-BENTON HARBOR 20, 


TUBE CHECKER KIT 


The Tube Checker is 
checked, and a checker lik Is « In your rez x iw 


ckly. The Heathkit tube checker wil 


i men. Often customers w tr SFE 


ts MUST for radio repair 


tomer contidencc 


r titude of ¢ cst heck 
it’s ¢ { looking hay hed birch cabinet and an attractive tw 
checks 4 ( prong Octals, Loctals, 7 prong miniatures, 9 prong t 
{ the Hye types. AND ITS FAST TO OPERATE t 
& coll chart lists } {re tf tubes, and the smooth acting mplit 
t Rives rea rapid set-ups 
The testing ingement ts designed so that you will be able to test new t f the f 
without ev waiting for factory data Protection against obsolc 


checks for 


pens, shorts, each element 


GOOD meter « 


zh testing 


MICHIGAN 


RAD! 


GENERATOR 

NEW 

SIGNAL Tha 

$7950 

S200 @ 

4 test probe. af) net, 

Yand use, pares 

Aeathhet 

es YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 
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MODEL AV-1 
Shipping weight 5 Ibs 


MODEL A 
hipping we eight 12 Ibs 


AUDIO FREQUEN METER 


w 
KIT 


MODEL 


Shipping wt. 18 Ibs 


ith ing MODEL SQ.-1 
As a multivibrat rca « be accurat ted, a prov I Shipping wt 14 Ibs 


me tt be accuratcly hronize with grate cxt wl 
requir 
The low lance ¢ utput t tw 
simple. You'll really apy ate the w ‘ t this tr 
contunt ly variable. Kit is complete with all parts instruct f 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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|| 
few LABORATORY LINE HEATHKITS 
t 
simp! 
Tt t nt ext 
11/16" wide 7 hich, and 
ad fai 
Voltage anywhere he Roth 1:1 of 4:1, race 3 
ading. In addit IM 
GENERATOR KIT q 
The new Hi athkit ve Generator Kit vit ‘Ke re wave opens an ent ely 
: 


Mode! 18-18 
Shipping Wt 15 Ibs 


Y 
ORATOR LABORATORY 


Aeathhil LAB 
RESISTANCE DECADE KIT — R SUPPLY KITS 


\ No load 


Variable 150-400V pc 
Variable 30-310V DC 


50 MA 
Variable 
Higher loads. Voltage drops off 


oPportionally 


power 


Model Ps. Ship. We. 20 Ibs 


ECONOMY... 6 WATT HIGH FIDELITY 20 WATT 


AMPLIFIER KIT AMPLIFIER 
@ Choice of 4-8-15 ohm output im- K T 


pedances 
@ Response flat 

20,000 cycles 
©6 watts ovtput 
@ Good fidelity at low cost 
@ Output tubes working in push pul! 

@ Volume, bass. and treble controls 

Two separate inputs Distortion at 

low maximum power output ¢ 
evel ! Kit has a 


y 4 


db from 20— 


RA) is a high quality 
wh want 


MODEL A-8 
Shipping Wt. 18 Ibs. 


Chicago power transformer in drawn 
Lease and a Peerless 


MODEL A-7 i ewe t fidelity 
tut former with output 


Shipping Wr. 8 Ibs. ' thes wi 20 
tog fo ‘ 16 ohms Bass and treble « 
ube hneup is composed 


,; MODEL A-8: For taner and erystal ph 
‘ nitch $ ent switching t 
MOOR A-7: «an adder 
ge phon 
Medel A-7-A: stage with spect tandard crystal phono pickup. A thr 
Ker «pera tine provides flexible switching. Shipping Wt 


for conven 
MODELA-8A Fy 
variable relu 


tance 


Yo 


HE AT Hi rel WY 
BENTON HARBOR 20, MICHIGAN 4 
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H hit Impeda kit today — you ll like i 
— 
Shipping Wt 4 Ibs | Ra Ma 
t ana parts to make the ku 
: 
fi 
ites from a husky Aer transformer, t snd phase splitte wo 6L6's in 
ies no inputs. Has two position selector 
age (preamplifier) for operating from 
p. mike input. and ether tuner of 
position selector switch 
18 Ibs $35.50 
10.9 
tee ae UY SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 
| | 
4, q 


of 10 ¢ 


fore, y 


And sti 


Model BE-3 
Shipping Wt. 17 Ibs. 


Here is an excellent TV Alignment Generator designed to do TV service work quickly 


easily, and properly 
Vides a means of c 
The instrume 


M | M 
WELL AS II FREQUEN IES ARI ‘COVERED 


An absorpti 


oscillator calibrati 

Sweep width is ¢ controlled from the front panel and covers a sweep deviation of 0-12 
Mc. — all the sweep y yu cou $i 1 n 
ll other excellent fe 
available at the front par 
s3 trol — both step and « 
put signal to the « 
position —— ver 


repair with confidence — order your Heathkit TV Alig 
Generator now! 


@ Can be used as bottery charger 
@ Continuously variable output 0 - 8 Volts — not switch type 
@ Heavy duty Mallory 17 disk type maqnesium copper sulfide rectifier 
@ Automatic overload relay for maximum protection. Self-resetting type 
@ Ideal for battery, aircraft and marine radios 

@ Dual Volt and Ammeters read both voltage and amperage continually ne 
switching 


r W4lKS 


THE NEw 
HANDITESTER 


Portable 
“ammeter 


All pre. 
Ors, three 


with Shipping Wt. 15 Ibs. 


4°? 


00 O00 


Peres 0 
Fas] 


Model M.} 
Shipping Wt. 3 Ibs 


T.V. ALIGNMENT GENERATOR KIT 


del TS-2 2 when used in conjunction with an oscilloscope pro- 

1 receive 

modulated signal covering, in two bands, the range 
thus, ALL ALLOCATED TV CHANNELS AS 


checkin f IF $s, indepenc 


zon tal sweep V ltage 
sing con- Model TS-2 
ect Shipping Wt. 20 Ibs 


ser blan i 
eterence level. Make your w asier, save t 


ROCKE INTERNATIONAL CORP. 
NEW YORK CITY (16) 


.-- BENTON HARBOR 20, MICHIGAN 


: 
P trol variah t type with s th wiper t 
Output th Vole Vol and a A 
I » now for all types ot ft it 
“= this pensive instrument v inc cs \ I 
the 
new WAVE 
SINE AND ATOR KIT 
| AUDIO GENER rt 
Designed with vers “he AG Cision | 
wave and che ind pila ly, cal battery | ‘pecially 
The range rapid 3 ‘ bracker, ch Mounting — 
any desired level. witch Micre mp n 
ct a hie O- 39. 300 ranges 
. Ohms ranve 000 ¥ | 4 
nant gang t ecuit. and al Plere fr Mm 50 ; 
Six tube former, metal cased — A we torial dia, rams pic. 
other pat “he truly low 
| 
= 
and ee 
ment 
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Model BR-1l Broadcast 


Model Kit covers 550 Model AR-1 3 Band 
. Receiver Kit covers 550 
to 1600 Ke. Shipping 
= 10 It ene Ke. to over 20 Me. con- 


tinuous. Extremely high 
Shipping 


sensitivity 


We. 10 ths. 


SUPERH 


i tH 


TRUE FM FROM 


FM TUNER KIT 


4 3 The H MoT M PM 1 esigned for bese tonal 

circuit t t st IM teature true IM 

Ue oO Alt t OSH? It SH 


‘ P trans er operat sh > fe for connection ¢t tvre 


50 receiver ‘ Hi ‘ 1 ted RF coils, and tazes of 10.7 Mc If 
Ti | \ rat h le rule dial has vernier drive for easy t 
All parts and « truction manual furnished 


MAIL TO THE 


HEATH COMPANY 
BENTON HARBOR 20, 
MICHIGAN 


Model FM.2 
Ship Wt Ibs 


SHIP VIA 


] Parcel Post 


Express 


a 
Quontity Item Price Quontity Item Price 
ia THeathhit Oucilloscope Medel OF” Heathkit H.V. Probe Kit — No. 336 
— Heathkit VIVM Kit —M del V-5 1 Heathkit R.F. Signal Gen. Kit — Model SG-6 
Heathkit FM Ty ner Kit M2 Heathkit Condenser Checker Kit = Model 
r Heathkit B Jcast Receiver Kit — Mode 1 BR 1 Heathkit Handitester Kit — Model M-1 
thhk Three Ban Receiver Kit—Model AR Heathk t Power Supply Kit — Model PS-1 
Heathkit Amplifier Kit — Model A-4 r_ | Heathkit Resistance Decade Kit — Model RD-1 
¥ Heathkit Amplifier Kit — Model A6 lor AGA Heathkit Impedance Bridge Kit — Model IB-1B 
Heathkit Tube Checker Kit Model Heathkit A.C. VIVM-KIT — Model AV.1 
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Mode!l IM-1 
‘THeathkit Battery Eliminator Kir Model BE? Heathkit Audio Freq. Meter Kit — Model AF-1 
th Ele tr Heathkit Square Wave Gen. Kit — Mode! SQ-1 
Heathkit Signal Tracer Kit — Model T-2 i = 
Heathkit Probe Kit — No. 309 


We 


On Express 


“ be 


On Parcel Post Orders, includ 


e oll shipmant 
Orders, do not include 
cted by the Express Agency 


e postage for weight sh 


wn and 


ortation charges 


t time of delivery 


insur 


they 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Enclosed find Check Money Order for 


Please ship C.0.D 


Postage enclosec 


; 


-.BENTON HARBOR 20, 
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RECEIVER & TUNER KITS for AM and FIM 
| 
$7950 
E TRODYNE RECEIVER KITS 
a 
og ORDER BLANK | 
; Freight 
Thee HEATH cComPANnyY 
| 


PENNSYLVANIA 


Phe 


lany tem discusse 
the 
cemen’'s Asso- 
(FRSAP 


made t, by consensus of attendir 


eerv 


a 


tant meeting 


xistence 


m tne eciplent of the 


annual an 
three months of votin 


John F 


recipient 


plaque Was 
hapters 
te the 
of the aw 
at Harrisbu 
Federation 
Kru pa, was 


a committe 


Rider wi: 
The 


time 


ary 
The 
M ian 
man of to al 
meetings with the broadcasters 
with the purpose of 
reception and increasing 
in the ship of 


Vice 1 
1 chair 


appointec 


ange a series 


ot in 
Pennsylvania, 
moting 
public 
the 


pro- 
bette! 


dence member 


Federation's local chapters 
A committee of 

rist and York 

State 


Har- 
was appointed to in- 
ins 


costs, 


deleyates from 
ing 
vestigate workmen's 


fo 


urance, 


compensation and coverage 


the radio and television installation 
and service industry. Previous reports 
showed costs to be too high, and the 
committee is to meet with the chairmar 
of the Insurance Commission and re 
quest a new classification for this in- 
dustry. 

Delegates forwarded letters of con- 


gratulation and offers of cooperation 


to Albert Coumont, the newly appointed 
service manager of the Radio-Tele- 
vision Manufacturers Association, and 
to Ray J. Yeranko, the new chairman 
of the RTMA Service Committee 

A 10-man committee was appointed 
to obtain from all chapters a list of 
suggestions for ways and means of 
eliminating friction and_ indifference 
tl may now exist among service 
technicians, dealers, and distributors 
After studying the situation, the com- 
mittee was authorized to arrange a 
series of meetings with all distributors 
in Pennsylvania, to find ways to pro- 
mote harmony and cooperation. 


Other business included final arrange 
for charter for the 
Federation, and a report on the lectures 
and technical meetings up to date. 
mention hearted en- 
lorsement was given the series of Cape- 
hart-Farnsworth meetings 

The Central Pennsylvania Associa- 
tion (Williamsport) announces its new 


ments obtaining a 


Spe- 


cial and whole 


slate of officers for 1952. The president 
is Carl W. Smith; vice-president, Fred- 
erick Delzert; secretary, William T. 
Mostelle corresponding secretary, 
William S. Guild; and treasurer, Philip 
Marciani. Delegates to the Federation 


are to be appointed by the president 
rhe chapter is arranging for a complete 
TV class for all members, in anticipa- 
tion of the completion of the Commu 
nity TV system now being installed. 

The Mid-State Association (Harris- 
burg) reports that its president, 
George Hardy, is working with a com- 
mittee to formulate a complete program 
for 1 A new series of technical and 
business lectures is being arranged 
through the Federation’s Lecture Bu- 
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22 COURSES 
IN ONE! 


Here is what this big book 
covers: 


1—Reeriver 
Their Troubles 


Components 
He 


Troubleshooting; 7 
Problems in AC 
Portables 
Set Pro 
ommuni 
ceivers; 10 — Tr oubleshooting 
Television Reeeivers: 
Data 
Receivers 
4 


ing Performance 


Deflection - Frequency 
tors and Transtermers 
Defective Capacitors 
Servicing Tuning-Orive Mecha 
nisms Station-Selector and 
Band Switches: 20—Testing 


Replacing and Repairing Loud- 
speakers 2 Servicing Ree 
ord-Playi Equipment: 22— 
Servicing Home Recorders 


COMBINATION 


Moke y service lib y complete 
—save money in the bargain Get 
the above great new Ghirardi book 
PLUS the new Ghirardi RADIO AND 
TELEVISION RECEIVER CIRCUITRY 
AND OPERATION ([issved only o 
few months ago) at the special 
price of only $12.00 for the two 
(Regular price for the two books 
is $12.75.) 

Ghirardi's RECEIVER CIRCUITRY 
& OPERATION brings you complete, 


easy train ng on the basic circuits 
and perating principles of ail 
radios, TV sets ecord players 
etc Makes you for less dependent 
on service manuals, mfrs’. dato— 
helps you go right fo the seat of 
trouble the usual time! 

SEE COMBINATION OFFER IN 


COUPON 


| 


RADIO and TELEVISION 
RECEIVER TROUBLE- 
SHOOTING and REPAIR 


by A. A. Ghirardi and J. R. Johnson 
820 pages, 417 illustrations, 6x9, price $6.75 


The complete know-how of 
ervice procedure by the most moder 
time-saving professional methods 


Helps you lick the toughest service problems! 
Paves your way to the big-money jobs! 


rit 
BRAND NEW... Just off the Press! 


Here's the big book you've been waiting 

Ghirordi guide to m a Radio-TV serv 3 by ¢ fan 
methods that .] help give you e n we 
big boost by y to work ister more efficiently 
every receiver service job 

RADIO AND TV RECEIVER TROUBLESHOOTING AND REPAIR 
starts with a full analysis of radio-TV mponents and why they 
fail ‘Next you learn how to work by the most mode 
methods—from q yses ft tatic test f t 
teristics to dynamic sign tracing and sign ection. Spe 
problems in ac/dc, battery sets and others are clearly expla 
A big TV service section is arranged so that you can find ni 
to specific problems in fy. plete chapters 
fy alignment procedure for each type f receive Six pte 
cover every phase of component replacement, testing ¢ 
problems, speaker trouble et Over 400 trat k 
things doubly easy to understand—including dozens / 
step-by-step charts that erpicin mplicoted details of the work 
cimost of a glance 

Nowhere else will you find servicing explained so clearly 

sch handy form for either study or on-the-job reference. Read 
this great book for 10 f days of our risk. MAIL COUPON TODAY 


vast! SHOULD SERVICEMEN 


BE LICENSED ? moter bow ony of ws 


may feel about the 
fact remains that many cities and states are 

preparing lows requiring servicemen to nderg 
rigid licensing tests. Let these two Ghirardi boot 
help prepare you today for any such test you might 


have to pass! 


10-DAY EXAMINATION 


Dept. RE-42 Rinehart Books, Inc., Technical Division, 
232 Madison Ave., New York 16, N. ¥ 


“ Ghirar KADIO & TELEVISION RECEIVER bd 
TROUBLESHOOTING & REPAIR aye it 8 
like k Iw ‘ f 
RADIO-TV SERVICE COMBINATION OFFER 

at (S RADIO & T EK 
OPERATION 
' 
Nome 
' 
Address 
Employer's name & oddress 
City, Zone, State : 
A for RADIO & 
CEIVE T! G & KE 
ATION OFFER ok if 


Z 
\\ 
Feder 
ou ¥ \ 
N 
o De- 
velop Systemat Trouble 
Shooting Procedure 3— Basic 
Methods Preliminary Ques 
tions and Checks 4—Statie 
costs Dynamic 
— 
placement and Repair of R-F 
and tnductors and Trans 
forme Pow A.F and 
| 
ant vl 
; 4 
' 
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With the Technician _ 


reau. The first lecture is expected 


ENGINEERS HAMS STUDENTS 


vice-president; Wm. M 


, and G. W. Eboch, treasurer, 
Get this Advanced Thyratron Circuit Membership in the Blair Count) 
} a 
110 V, 60 cycle AC ciation has increased great 
yvinning Federation-spor re 
and programs, Mr Lanst t 
and great expected 
| , , " ° } new TV and radio course now ready t \ 
ater y ne sducationa 
wn ‘ ad hose of mittee 
The P hiladelphia Radio Servicemen’s 
| PRECISION THYRATRON dent for 1952. Vice-preside J 
| cimcuiray SUPPLY LIMITED Dickstein; recording ecretary. W al 
ORDER NOW! Humes rrespondit ¢ 
' imes; corresponding secretary, Sa 
ie] Brenner; and trea er, Stanley W 
Ku of Lubes for above tion are James I ‘ 
1 voli ‘ 6SL7GT and a genuine liam Poole, with S. M. Brenner a 
| eure and TV GE Thyratron GL 3662 (met alternate 
} pen an a All 3 tubes when or 
¢ pl dered with Remote Control 
| Unit. all for 
ances, machine B. C, RECOMMENDATIONS 
| ' Bakelite Cabinet for Remote 
| Control Unit, sive The Fraser Valley Chay 
| ne ne Special tadio- Elec ) cial 
| ger snd tion of Canada (RETA) British ¢ 
| ness « Order all three. The Remote 
| Comps octhe : Control Unit, Kit of Tubes lumbia Council, adopted a number of 
| rs Fa contr nue and Cabinet and save! All recommendatior to take p with the 
ment transformer, man a ‘ ‘ to Improving service lata Phese n 
densors and resistors woe cluded 
~ | Service data sheets to be of standard 
MANUEL KLEIN COQ. | 2% Shambers street.New York and form, and preferably punched 
f wse of Integr 
—_ D.c. resistances to be marked clearly 


on all components, such as transforme 


windings, et« 


WORLD'S FASTEST SELLING 
or duplicates on chas where dial is 

mounted in cabinet 
VOLT-OHM MILLIAMMETER 
Service data to be sued before re- 
celvers appear on the marke 
It was also recommended that theory 


on new and unusual circuit age gain 
measurements, and parts Vaiue and 
voltage readings be included in service 
diata. 
W% Uses latest design 2% accurate 1 Mil. D’Arsonval Sectional diagrams were disap; ved 
type meter Other reports included in the ¢ 
% Some rero adjustment holds for both resistance cil’s publication, the B ndicate 
ranges. It is not necessary to readjust when switch- that all chapters are suing member- 
ing from one resistance range to another. This is ship badges, decal rubber stamps, ar 


on important time-saving feature never before other equipment to make the chang 


included in a VOM in this price range over from the old AR ( Associat 


HW Housed in round-cornered, molded case -adio Techniciat of B.C.) to the new 


W Beautiful black etched panel. Depressed letters RETA emblem, indicating ‘ ‘ ip 
filled with permanent white, insures long-life even in the national org ul t 
with constant use 


The Mode! 770 comes complete with $14 9 NEW YORK BILL venlerepnegainigge 
self-contained batteries, test leads 
NET 


A b ie recently | the 
and all operating instructions 2 
New Yor state Senate WwW i amend 
Specifications the tate’s 
6 AC VOLTAGE RANGES 
0-15 30 150 300 1500 3000 Volt 1 i ’ d 
60C VOLTAGE RANGES 1 
0-7 5 15 75 150 750 1500 Volts ry 
is an accurate pocket-size VOM 2 RESISTANCE RANGES ‘ 
Measures only 3's 0-500 Ohms Megohm 


Write Dept 


RC 
Manufactured and Guaranteed by CHICAGO ee erm 
SUPERIOR INSTRUMENTS CO | Regulatory legis 


227 Fulton Street « New York 7, N. Y. and radie Servicing was re nice 


to the Chicago City ( ir b \ 


RADIO-ELECTRONIC 


‘ 
‘ 
¥ 


in the | 


and Gard 


SATURDAY 
“EVENING 


Homies 


Accessory Products 


You know what Philco national advertising 
has done to build nation-wide public demand 
for Philco products. Now we are putting it to 
work for you—featuring Philco Accessory 
Products! Yes, month after month, a continu- 
ous campaign of Philco Accessory Products 
ads in big-circulation magazines like The 
Saturday Evening Post and Better Homes and 
Gardens. And every month special bargain 
offers for you on Philco Parts and Acces- 
sories. Beginning NOW! Don’t miss it. 


Ask for the Special 


oF THE MONTH OFF ERs 


on Philco Parts and 


Accessories 


NOW A7 YOUR 
PHILCO OISTRIBUTOR 


: 
| 

tell 

everyb9 about 
post 

N 


COYNE BOOKS 


SHOP-TESTED TECHNICAL BOOKS 
ON RADIO, TV AND ELECTRONICS 


Distributed by 


HOWARD W. SAMS &CO., INC., indianapolis 5, ind 


APPLIED PRACTICAL 
RADIO-TELRVISION 
Brand new! Over 1500 pages 
on the latest in Radio and 
‘TV—EVEN COLOK TV 
and UHF. Over 5,000 aub- 
jects, 1,000 illustrations. 
Shows how to install, align, 
balance all Radio and TV 


nete how to use teat instrumenta for ‘I'V service 
latest data on adaptors, convertors, much more. 
(ret thu Volume Library now 
5S VOLUME SET 
No. CTH-13—Vol. 3 ; COMPLETE 
No. CTH-14—Vol. 4 1.25 so $] £00 
No. CTH-1 Vol. 4.25 15 


CYCLOPEDIA OF TELEVISION 
Complete, Up-to-Date Reference Manual 
io, Fact-packed reference book that cove 
ers every phase of Television, includ. 
ing COLOR TY and UHF. Gives you 
complete understanding of how TV re- 
” ceivers work, how to repair and keep 
them operating prpoerly. Special com- 
plete section on picture pattern servic- 
ing (dovens of actual photos 70 pages, over 450 
diagrams, charta, drawings, teat patterns, 
In qu reference alphabetical orde 


Order your copy now. Ne. CTB- 
PRACTICAL TELEVISION SERVICING, 


TROUBLE-SHOOTING MANUAL 


SHOWS YOU HOW TO align, serv- 
we, install, adjust and tune every 


vu handle all problema. Cov- 
ers sweep oscillators, frequency con- 
trol, FM, amplifiers ners, etc 

Latest data on COLOR TV and UHF! 18 big chap- 
lustrations (many in 4 colors)—1500 TV 


fac ta Complete, practical, up-to-date 
Ne CTB.4 $4.25 


ELECTRONICS 
[TRONS You will find this book a “gold mine” 


of easy-to-follow “on-the-job” elec. 

am tronic data. Starts right at the begin- 
ning explains in simple language all 
the basic prince «. Fully 
illustrated with helpful photographs, 
diagrams, and tables. Endorsed by 
leading manufacturers, union officials 


MODERN RADIO INSTRUMENTS | 
AND TESTING METHODS } 

This up-to-the-minute book tella all 

about modern radio and electrical teat 

ng equipment and how to use it 

Packed with money-making shortcuts § 

on trouble-shooting, servicing, con 

atruction and other jobe. Over 350 

0 photos and diagrams. Cov- 

Resistors, Ohmmeters, Oncilloe 

many other subjects. All data has been 


tested and check in the Coyne $3.25 


radio shops. Ne. CTB-3....... 
RADIOMAN'S HANDBOOK 


Here is a remarkable radio “answer” book, 
1.000 facts packed into J50 pages give you 
omplete instructions to speed trouble- 
shooting Illustrated with hundreds of 
hartas, diagramea, tables, circuits and short- 


~ Fully indexed. Ne. CT8-S $2 75 


| 


1 Order trom your Parts Jobber today, or write direct § 
t to Howard W. Soms & Co. Inc, 2201 E. 46th Str, 
Indionepolis 5. Ind ' 

' 
$ enclosed (no C_O.D.'S please). Send 
1 the following Coyne Books ' 
' 


| qualifications 


| states Tom 


With the Technician 


Janousek. He stated that the 
was the result of a 
number of complaints about fly-by-night 


man Otto 


recommendation 


operators. After discussions with Chi- 
cago’s Better Business Bureau and 
the State Attorney's office, he believes 


that a city ordinance creating an ex- 
amining pass on technicians’ 
would be The 


board to 
desirable. 


proposed ordinance might be based on| 


the New Yor} 

Before 
law, it will pre 
the State Senate to 
permitting the 


bill. 
a licensing 


City leensing 


Chicago can pa 
imably be necessary for 
rislation 
1a step. 


pass ‘es 


city to take sucl 


FLORIDA CHAPTER GROWING 


Dade County Chapter (Miami) of the 
Radio and Television Technicians Guild 
of rida voted to join the National 
Electronic Technicians and Service 
Dealers A (NETSDA) at its 
February meeting 

New 
They are 
Shan De 
Thomas 
A. Ed. 


ship is 


sociation 


elected for 1952. 
Petruff, president; 
vice-president; 
secretary; and 
Member- 
Increasing with every meeting, 
Middleton, as editor of the 
association's mor thly newsletter. Some 
of the credit may be due to the “lovely 
three-piece all-girl band” at the restau- 
rant where 
genuine 


officers were 
Steven 
jardines, 
Middleton, 


Stevens, treasurer. 


meetings are 


increase in interest is stated 


to be the chief factor. The mimeo- 
graphed newsletter carries technical 
items as well as news of the chapters. 
The latest issue is beautifully mimeo- 
graphed on three sheets, one of which 
is devoted to technical notes. 


ENCOURAGING SIGNS 

from two manu- 
facturers indicate that the recommenda- 
tions technicians’ or- 


eles » 
: 
Releases television 


made by service 


|} ganizations at the Chicago meeting of 


j that it is po 


the RTMA Service Committee are be- 
ginning to bear fruit. Emerson and 
Du Mont both stress the feature of 
removability of the safety glass in 
1952 TV This was one of the 
things asked for at the Chicago meet- 
ing, but at that time it was believed 
by manufacturers’ representatives that 
underwriters’ regulations might prevent 
such a I 


models 


desig feature. 


of its 


Emerson nov 1952 sets 


‘readily remove 


held, but | 


4 


|the bezel and safety glass, clean any 
accumulation of dust or soot from the | 
tube and glass, then replace the glass | 


} and snap the bezel back in position... 
|} Du Mont states: “Easy 


| complished 


” 


moval of the 
front 
glass can be removed easily.” 
tion, Du Mont points out 


because the safety 
In addi- 


further fea- 


tures of interest to the service techni- 
cian, including the bringing out of 
selected test points to enable trouble- 
shooting without pulling the chassis, 


simplification of servicing and operation 


due to self-focusing tubes, and provi- 
sion for aligning the horizontal oscil- 
lator without removing the chassis. 


end— 


cleaning or re-| 
cathode-ray tube is ac-| 


| 


SOLVES EVERYDAY 
ROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 


How many times have you 


ost money becouse of a 


mistake in figuring? Do you know w to figure 
quickly and correctiy? Can you figure discounts, in 
terest rates, taxes and al! the other sicvlations 
you meet up with in your daily life? 

Are you hoving trouble qualifying for Civil Service 


Exams or Armed Services Promotions, becuse you're 
not up on mathematics? 


ILLUSTRATED 


Here is the book thot gives you a good background 
in mathematics; thot takes all the irritation and 
drudgery out of it. You don't need to be scared of 
mathematics, because here's the subject explained 
without frills, without useless computations. Here's 
the book for men in radio jobs: for business men 
technicians and craftsmen, explaining and answer 
ing everyday mathematic problems in easy-to-un- 
derstand words and illustrations 


A BOON TO EVERY 
RADIOMAN 


The Radio Technician will find information on the 
following: Ohm's Law—Resistance—Reactance—Coa 
pacities—Iinductances 


The valuable tables ore multiplicotion and division 


table. Squares; Square Roots: Cubes and Cubic 
Roots Tables. Areas of Circles Table. Common 
Fractions reduced to Decimal Table. Factors and 


Prime Numbers Table. Table of Multiples 


Yes, it's the key to a simple understanding of 
mathematics. It's o real home-study course in mathe 
matics for the man who's alert to its importance in 
the world todoy 


ELEMENTARY MATHEMATICS 
@ EASY — SIMPLIFIED — PRACTICAL e 


------CONTENTS OF BOOK ------. 
CHAPTER 1. Arithmetic 


tion-- Multiplication 
CHAPTER Il. Facto 
‘ractions —I 
and Proportion 
CHAPTER 111. The Metric S 


sasure Surfaces and 


A ddition—Subtrac- 
Division 

and Cancellatior 
Percentage--R 


tem 


CHAPTER IV. How to 


Capacity 


(Geometry) 


Powers and Involution— Roots 


and Technical Craftsman — Thermometer 
Graphs or Curve Plotting 


' 
' 
' 
' 
' 
Logarithms —Use of the 
' 
' 
' 
' 
' 
' 
' 
' 
' 


conversions 


Slide Rule 

CHAPTER Vil. Special Mathe- 
matics for the Radio Tech- 
nician. 

vil. Commereiat $1 
Shi rt Cut 


Arithmetic 
CHAPTER IX. Weights and Measures—-Usef 
Tables 
STAMPS, CASH OR MONEY ORDER ACCEPTED 
Send Today for Your Copy of This Indiapena- 
able Book. It Can Be Carried Readily n 
Your Pocket. (Size 6 x 9 mm 


100 East Ohio St. 
Chicago 11, til. 


TECHNIFAX, 


Enclosed find $1.00 for which send me ELEMENTARY 
MATHEMATICS prepaid 


Name__ 
Address 


City & Stote 
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New Design 
| 


TUBES OF THE MONTH ee 


let's talk SENSE 
about BOOSTERS ' 


~ 


The Rauland type described in this 
column last month as the 27QP4 is 
now known as type 27AP4. Recom- 
mended operating conditions for the 
27AP4 are: Ultor volt 

ing electrode voltage, 0-350; grid 2 
voltage, 300; grid 1 voltage, 3S to 
77; ion-trap magnet, single-field RTMA 
No. 111 


age, 15,000; focus- 


You don’t use a 5-ton truck to hau! 10 heht bulbs! 


| The same basic logic applies to TV boosters, too. In ma 
Industrial and radar tubes weak station” areas, in sets forced to use only indoor a as 
. in RF-boosted sets still need more ga'n -expenence ves 
The RCA 5893 is a u.h.f. mecdium-mu BU N 
2 RAY R E a 20% average boost in overall signal is all that’s needed 
pencil-type triode for use as a plate-~ 
. to give satisfactory reception 
pulsed oscillator up to 3,300 me. It is 


Model TS8-1 does exactly that-and everything expected 
of an added stage of TV-IF —at low cost, to complete customer 


satisfaction, at a handsome profit for you. It's well<lesigned 


capable of giving a peak power output 
of 1,200 watts in such service. As an 
grid 
amplifier under ICAS conditions, up to 


6 watts at 1,000 me may be obtained Signal 


with only 300 volts on the plate. Coaxial- 
electrode construction is used with disk- Booster 


eal type of electrode termination. This produces 
sonators. The overall length is only 20% 


facilitates the use of closed-cavity re- 
2%.6 inches and the diameter is ' of 


inmodulated class-C r.f. grounde 
STOUR and wired up in Adaptor form for easy installation. Only one 


wire to connect 


* AMPLIFIES SIGNAL OVER 20% ON ALL CHANNELS 
« INCREASES PICTURE BRIGHTNESS 

ELIMINATES OR MINIMIZES “SNOW 

« HAS ALL ADVANTAGES OF BROAD BAND BOOSTERS 
« ELIMINATES SEPARATE TUNING FOR EACH CHANNEL 
NO SWITCHES OR EXTERNAL CONNECTIONS 


an inch, exclusive of the grid flange AVERAGE ; 

The RCA 5822 is a water-cooled, steel- * SIMPLE, PERMANENT, EASY INSTALLATION INSIDE 
jacketed, mercury-pool-cathode ignitron Boost , CABINET 
tube. It intended for use in fre- in * EQUALS PERFORMANCE OF MANY HIGHER-PRICED 

<. juency-c ger resistance-welding serv- “Weak BOOSTERS 

ice in which three-phase 60-cycle power Station” Specifications: 4° high, excluding tube. Min D t 
is converted to single-phase at a fre- Areas. ®”. Max. Diam.,, top, 148”. Silver-pl tact 5 D 
quency of 5 to 12 cycles per second. This only 0.3 amp. additional filament cu 


permits economy and imy] roved results transformer. Individually boxed with 
in welding aluminum, magnesium, and 99.95 list, See the Grayburne TV-IF Booster at your favorite dist la 

heir alloy Anode voltage drop, 25; tube required 


eak anode voltage, 1,500 (forward or 


GRAYBURNE CORPORATION, 103 Lafayette St., New York 13, N. Y. 
amp average. 
630 CHASSIS 


Write now for complete catalog 


General Electric’s new industrial 


types are the GL-5727 thyratron and Md G 
the 6038 ATR tube. Rg 
The GL-5727 is a rugged, high relia- 4 e 
bility, 7-pin miniature type thyratron. 
The tube is an inert-gas-filled unit with 
four electrodes with negative control 
characteristics and suitable for relay 
and grid-controlled rectifier applica 
tions. It is rated at an average plate 
current of 100 ma, with very low grid 


current, and features a high control BRAND NEW 


ratio from minus 75°C to 90°C. Pin con- 


nections are the same as for the 2D21 STANDARD BRAND TUBES 


World's Finest 
TV RECEIVER 


The 6038 is a broadband gas switch- Individually Boxed and Guaranteed 
ing tube designed for commercial and 59 6BG6 1.760 «724 a4 New and improved Super Famous 
98 6BH6 86 12AT6 65 assis tubes (including ectifiers) 
military radar. Resembling a miniature 183 102 6BNG 1°32 109 manufactured under license by the Radic 


igarette lighter the tube weighs 2 {83 | oe Standard R.M.A. Guarantee! FREE replace 
and } the 1 82 6CB6 86 79 ment on all defective tubes and parts. FEA 
ounces and is less than 2 inches long, | | 126 TURES: @ Full channel coverage. @ Dis 
1 inch wide, and inch thick. The tube criminator-type FM sound systen 
1Us 73 CGMS 76 AG 79 proved picture @ 
will aid in viewing objects at close % | 59 12BES hold. stage sync. separator and 
3 104 > ness cont 
range on radar by cutting the recovery | quality parts 
- > standard tubes. For all Cathod 
time to only usec at 50 kw with $04 | sizes and types. 16", 17", 19 
5¥3 az 6L6GA 169 14a7 103 With HiGain standard coil tuner and 
6A87 1.39 «684 76 103 Hi-Fi 12° Speaker, knobs 50 
6AC7 76 «19TR 134 hardware. Less Cathode Ray Tube 
6AG5 86 79 1.49 
6AH6 1.49 68L7 1.19 2546 85 530DX Chassis—Extra power for fringe areas 
6AKS 1.49 6SN7 89 25w4 88 Can be operated without booster or compli 
6AL5 68 68Q7 72 3546 Ab cated antenna $ 50 
save ewe Available with DuMont input Tuner FM 
6AV6 67 6X4 74 5085 ame less Cathode Ray $148.50 
6BA7 1.16 7C5 a9 50L6 72 
6BC5 46 93 78 Chassis Mounting Brackets when $4.95 
6BE6 82 99 ordered with chassis 4 


4 tubes ¢. Send for plete list 


Big Catalog Just Off the Press! ! 
STEVE-EL ELECTRONICS CORP. 


6) Reode St., New York 7, COrtlandt 7-0086 


The 6038 “Cigarette-lighter” gas tube. 
APRIL 1952 


| 


corr presen, | pulse repetition rate of 1000 per second GREAT TUBE VALUES 
and pulse t 0.5 usee at 9.00 66 ae ? 
: ‘ SPE IA | | | n It can handle up to 100 kw trans- A 
UBE C- > | announce the ¢ and 6156. improved 2 
2534 29 ‘4 
{ > versions of the 4D21 and 5D22, respe 2432 38 
2138 
Te + Last! A low-priced kit designed for ; tively. The skirt and metal base . 2439 a 
Vhigh sensitivity, excellent selectivity ond§ | been « nated and the pins ps 5 
jood tone quality. Uses 25L6, 2526, 6SQ7 +4 rectly through the powdered glas 2162 44 4 
6S5A7. 6SK7. in an easily constructed base, all free circulatior 
rcuit. The ce 2 
‘ 6 Tube t is shipped with oa 2 | around the pin connections, Both +4 : 
arts, including punched chassis, resistors. | Cw 
$condensers, coil, sockets, PM Speaker | 3 47 
| changeable with their prototypes 3.9! 4.45 
.95) | 2 49 
And at a closeout price of onl 353! 85 27 
( y 4027 97 
2X1 62 less tubes and cabinet Special receiving types 4027 
The Bell Telephone System has de- SFP? 
six tubes for kit veloped three new tubes for its coaxial seg i 85 Of 
4 A) 
tem which can accommodate 1,800 6U5 6U5G 
5 TUBE AC-DC SUPERHET KIT) simultancous one-way telephone ehan- 
Five tube superheterudyne kit, A.C..D.C nels over a 4,000-mile circuit Compared 
( ntains all components required to con 2 to the 6AK5. also dev ‘loped by Bell, the RE 204 ANTENNA 4 — $6.9 
struct this latest design, highly sensitive) AP New, W 75.00 
tule feature a remarkably high trans- IDA APN ‘ 75.0 
Qsuperheterodyne broadcast receiver com 2 ‘ Pha Ant a5 
conductance and figure of merit. The Meter MA 1 
plete wi lac »akelite cabinet (ex ( ‘ al M 27.45 
$cludes wire and solder) Price $7.95 » latter is the product of bandwidth and Underwater tier ss 24.50 
for a bit of tubes (12AT6, 128A6,$ | A special grid construction al- His 30 Inserts, per 3.80 
1 2BE6, 35WA, 50C5). Price $3.25. lows closer spacing to the cathode than Me RPM ‘ 85 
! 2 2 | formerly possible. Low noise level and IE 36 Test Ret. New 7 50 
in suitable equipment, is claimed. ART-13 Driver Trans 1.29 
Regency Television Booster toils to) DM 34 Dynamotor \ “0 MA 
television enjoyment! Bring your) \ 1.29 
the ond reduce nterterence! reaker 
2 © Push P Nevtralred triode design assures 4 a dah | Trane. for 
without adding snow 3-4 MC Coils for Set 2.79 
external mpedance matching devices ave 63 Cy Volt Reg. RH I 
) sie bned toning cantrel as Send MO. or CHK. Madse Guartd Shpg Charges 
ee ‘ COMMUNICATIONS EQUIPMENT CO. 
q LOWEST Price-—~ONLY $19.11 131 Liberty St. Dept. C-4 New York City 7, N.Y 
— General Electric has announced two 
we MODEL NFRO—RADIO NOISE FILTER 2 new subminiature receiving tubes. These “$3.00 FOR CARTOON. 
if it doesn't work, send it back! are high-reliability types designed to 
absolutely guarantee that our Model NFROY | resist the extreme shock, vibration, and IDEAS 
all tine moines when properly con 10-FI cs nts several 
rs, Readers are invited 
ite nun 


radio ideas which 


an t 
artoor ecessary tha 


retrigerators, vibrators. | ered in military aircraft operations. 
wa sketch ess you Wish 


snd all other sources of D 


i) carry up to 12 amperes The GL-5797, is a semi-remote-cutoff 


Address 
West Broadway New Yor 


EVERY 
RADIOMAN 


Can Use These 


pentode designed for use as a_ radio- 


4 
Q nected to radios, television sets, short wave sets. 2 | high temperature conditions encount- 4 cartoons eve 
+ 


2 Very low price on 8 frequency amplifier. Its characteristics | 
toch $1,955 
Hex 26.5 volts; heater 


: A SCIENTIFICALLY DESIGNED current, 0.045 ampere; maximum plate 
PHONO SCRATCH FILTER Lp watt; maximum heater- 


iter volt 


», 90 volts; plate voltage, 


ylate current, 2.75 milli- 


Phe GL-5708 1 medium-mu twin 


ve 22 db atte tion with very low signa 


) EASY TO ATTACH p | triode designed for use as an oselllator- SERVICE HINTS! 
A owe 985 mixer, Its rating ire Heater voltage, 
, 5 26.5 volts; heater current, 0.090 ampere, 
vanes TUBE PHONO AMPLIFIER maximum plate ad ipation, each sec- | 

P ol ate age eacn | “ 
Not sding Tubes) section, 26.5 its; amplification factor, 
( ivrent, each 


OSCILLATOR 


ele tre Both are ated for use up to 400 ' tial ist 
) lio w t wires Con also be used as an inter ; megacycles, and are particularly suited \ 
: nm by usn@ PM specker os mike for applications in which the supply . 
les jing tubes $2.95$ a cr pp y 
Gan Volta or the heate! and plates 1s to Test Re 
5 
Bag Spe 1! 10 pounds of Misc Electronic} 
~ Their special heater-cathode construe- SEND COUPON OR PENNY 
( 
wire, etc. Price $9.98 ec ( tion w vithstand frequent on-off POSTCARD FOR YOUR 
th types have the FREE COPY TODAY! 


Peak impact acceleration in any direc- tit. (subure of Chicage? | 
RADIO DEALERS SUPPLY €0.3 200 acceleration MUSH my FREE copy of “Hom 

P ) iny direction, 2.5 G; ambient tempera- | manne | 
154 Greenwich St Now York 6, N. ture. 175 degrees above zero, C | 


end 
~ Low 


New Design 
| 
~ 
nimetely ycles effect athode volta, | 
educing objectionable needle scratch without alter 26.5 volts; 4 
5 f 
RADIO-ELECTRONICS | 


New Patent 
OVERTONE OSCILLATOR 


Patent No. 2,575,363 
Burton H. Simons, Morristown, N. J. WLP AMSON 
{Assigned to Bell Telephone Laboratories, Inc.) TYPE 
The recently developed 


developed overtone oscillator is the AMPLIFIER Yealared 


amson Type Amplifier supplied 
wi e, high freque es can now her 
output transformer 
WER excels a y. The a Harmonic ‘ 
AT BT-cut « t nd give i bot ss than ly of 
10 es tol ke 
a we is mag Gutput impedance 4, 8, or 16 onms 
dece The new n © bit 
elow ‘ eft i t 
the Me I " 
+ 
fr “a to hear t 
" nr bot 
H t tut 
ribut 
rtot 1 hed 
' © Nove ' 4 


PREAMPLIFIER AND Tone CONTROL UNIT KIT 
2AY7) 

rol for LP 


Tt $49.75 
HEATH COMPANY iret $19.75 
MICHIGAI 


tance at the cry 


1 frequency is effec- 


SAVE 
QROERING 


INDUCTANCE MEASUREMENT 


Patent No. 2,577,592 Let MILTON S.KIVER Help You 


And... 


YOU GET and keep mod- 

ern large screen Television 
receiver. 

Easy toTRAINATHOMEThisPracticalWay! pO actual testing, 

servicing, trouble shoot- 

ing and repairing 


fen with the right training in Television Servicing are 
in big demand pull down big pay. T.C_.I. TRAINS 
YOU RIGHT with easy-to-follow technical 
designed by servicemen, for servicemen! 


traming 
You learn prac- 
tical, professional type Television Servicing without 
leaving your present job. Included are money-making 


int " howr n Fig > Oscillat extras such as set conversion, master antenna installa- 
network Lx, C2, with Lx tion, U.H.F.-TV and field servicing short cuts. You can 
measured. When thi ioenenl te start earning Television money after the first few les- 
- 3 sons. You learn to test, trouble shoot and repair all 
rma any harmonic (ug types of TV sets the proven, practical way! 
K atput i ir ated the va tub ve 
ete HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 


e 
id ah yours to keep! As an optional feature you can get two 
If none occu the correct inductance is d « weeks of actual field experience out on service jobs MAIL NOW FOR FREE BOOKLET 
ale f the C2 dia Where r econd and on the repair bench for Chicago's largest independ- 
eak is present, coil Lx and capacitor C2 must be ent servicing organization. You learn 


Television Serv- 


2 is adjusted for peak output. Now C1 is 
inte ockwise to find mait 


ned ¢ 4 icing by actually doimg Television Servicing you IMILTON S. KIVER, President ' 
"Ne : get the practical know-how you need to qualify for BIG 1 TELEVISION COMMUNICATIONS INSTITUTE 
| as de 2 wher MONEY in this fast-growing field! Age is no borrier. 4205 W. Wacker Dr., Dept. RE-8, Chicago 6, II! 
at Many TCI students ore over 40! 
ACT NOW! Fill out and mail coupon for FREE Catalog 
h th 50 and SAMPLE LESSON. Write TODAY! 
dé wlecting harmonics ab: ‘ g Name 
n th © we would read scale 5 of TELEVISION COMMUNICATIONS Fim 
ly, if the second peak occurred at point 3 (7% INST TUTE 
. * 
APRIL, 1952 205 W. Wacker Dr., Dept. Chicago 6, Ill. 
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-me cr cuit is sy cha 
ances it ating at it esigned f T : 
wile is suite he st fth ar = rt 4 
with ( ates at to nbalance e be- FO! WA-Al 
quency rhi, tuned is tee 
funds also lich Ll CA 1 
amental s mear the TALOG | 
erystal 
Tt 
al i 
nducta 
ve natic Fig. 1 
tilable. Cl ke. Harr ich 
ed 
" 
Fig. | 
now! 
gtudio jobs! Video enginee? cam 
non ine cov 
hase? rite’ 


NOW! 


THE NEW R.C.P. 


TUBE TESTER 
KIT 
MODEL 322AK 


m ature and subminiature 


tubes we 
» tube J & for head-phone noise test 

eck y high esistance in 

te tube ections Neon amp for rapid 


leakage tests between elements 
MODEL 322A $ 95 
KIT COMPLETE 


THE MODEL 345K 
SUPER VACUUM TUBE 
VOLTMETER 


Features long scale 4,” meter in burn out proof 
ete t—electron balonced bridge type 
push t-——negligible current drawn due 


to high input impedance of 25 megohms—l!solo 
tion Probe enter of ohm scale |0 ohms—S ohm 
meter ranges reading from 2 ohms to | billion 
ohms (1000 megohms) 20 voltage ranges 0.1000 
nd D0C—Compiete 0B 


goment scale with tero center 
mitting operation in both directions Ope 
on 105-1380 volts 50-60 cycles—Extra heavy 

n 5 


won 


ORDER THESE KITS 
TODAY 


— 


AVAILABLE AT YOUR DISTRIBUTOR 
INSIST ON R.C.P. INSTRUMENTS 


inductor may be bala 
sating control 
Small capacities may 


similar met 


cult when signals are 
The circuit of Fig. 1 


timed, for hori 


ably the third. Both fre 
third coil 
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Scale l ( ' 
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LINE SYNCHRONIZATION 
CONTROL 
Patent No. 2,574,229 
Kurt Schlesinger, Maywood, |! 
(Assigned to Motorola, Inc.) 


wenk 


izatic 


{50 k ) 
f then 
Seale 2 corre- 
therefe 

nee 
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BUYING 


and Sound Business Prac! 


ANUFACTURERS 


SSOCIAT/ON 


C. & M MANUFACTURING CO 
Eastondale, Mass 
CAMBURN, INC 
Woodside N.Y 
CHANNEL core 
Ellenville 
FINNEY co 

eve 3 
ute ANTENDOAL, INC. 
New York 51, N.Y 
MANUFACTURING co., INC, 
Brooklyn 4,N 
RADELCO MANUFACTURING CO 
Cleveland 25, Ohio 
THE — CORPORATION 


Oh 


Clevela 
RADIO MERCHANDISE SALES, INC. 
New York 59, N 

WALTER L. SCHOTT COMPANY 
los Angeles 18, Calif a 

SNYDER MANUFACTURING CO 
Philadelphia 40, Penna 

T-V PRODUCTS CO 

Brooklyn 5, N.Y 

WARD PRODUCTS CORP 

Division of The Gabriel Co 
Cleveland, Ohio 


min TV is diffi- 
noise level high. 


using a duo-triode, solves 


the problem. It generates sharp pulses, 


» iron-core res cir- 


correctly 
high efficiency. Its 
750 


nic, prefer- 


are induced in a 


WRITE FOR CATALOGUE RE-4 


RADIO CITY PRODUCTS CO., INC. 


New York 1,N_Y 


152 West 25th 


hock I i 
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Qs he « ‘ 

nental is t iw 
a 

biased clip 
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en 
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See Fig. 2. V1-b is 


eak. As shown, the 


ther negative or posi- 
t from the Vi-b 
the horizontal deflec- 


THE WORKSHOP 
Division of The Gabriel 
Needham He hts 94 Moss. 


BATTERY RECORDER 


SPOT 
WALKIE- RECORDALL RECORDER FLAYSACK 


uous permanent. aceur at 


MILES REPRODUCER co., INC. 


Dep't RE-4 


812 BROADWAY 


wd JUST GOTTA BUY THIS STUFF! | 


ANT 13, BC.348, BC.224. BC 342. 
2. MICS ARC-1, BC-221 
<o parts 
ficient | 
write 


& RADIO & ELECT RO nics SUPPLY co 


2033 Ww v 6. Cait 
Telepr re 


can use these plify Radio Re 
cirs pack 


SERVICE HINTS! onthe 


nch, practica 
Valuable Manual Yours—F REE 


FEILER ENGINEERING CO. Dept. 4RC2-1 


8026 N. Monticetle Ave.. Skokie, (Suburb of Chicago 


PARTS—TU BES—KITS- 


K $ Spee al 1 $3. 95 


TV $68.00 
rider $ FOB N YM 


CERTIFIED TELEVISION LABORATORIES 
Dept. C, 550 th Ave., Brook 19, N.Y 


RADIO CTRON 


New Patents 
NTENNA 
aN 
AS 

‘ 
r 5 Fully engineered to test all recently developed value ) times emaller than a 1, and other 

tube nd televisio types Has provisions for aca le in a manne 
divid ‘ pose the self capacity of the 
out by a small compen- 

| 
j 
ie. 

Vi-a operates in class 
plate circuit contains lay 
euit is tuned to the « 
quencies 

“Ss T 
me WITH STH HARMON 
Fig.2 NEG PULSE 
end 


REGAL T-V CHASSIS 
“SUPER” 630 TYPE 


This new Regal, powerful 32-tube chas- 
sis, capable of driving 16”, 17”, 19”, 
and 20” cathode-ray tubes, has a hori- 
zontal automatic frequency contro! which 
has been tradenamed “Regalok’. It hos 
a 70 degree yoke with ample sweep to 
cover a 20” television picture tube with- 
out shadows. 

The set also includes a turret type tuner, 
a high gain video amplifier, four stages 
of i.f. amplification, a power line filter, 


and syne clamping to insure absolute 
syne hold. 
The new chassis just released is now 


available at Niagara. 
A SUPER PRICE ........ 
630 DX CHASSIS 

Extra Power for FRINGE AREAS 


$14950 


$159.50 


ASTATIC BOOSTER 


MODEL 


WELLER SOLDERING GUNS 


NEW LOW PRICES!!! 


A simplified high gain 
a booste sing the f 
m du 
to-tuner § ontir 
= 


ng over 


Tv. and FM spe 


Gives exceptional im 
provement a 


Watts Old Price 


*DUAL HEAT 


FREE! With each gun ordered one copy of the Wot 5 Ibs 
valuable Booklet ‘Soldering Tips—Your Guide 
To Easier Soldering SPECIAL! $18.45 
REMOTE 
CONTROL FOR M DEL 
THE THING!! Nou, ' 4 
Pius $3.60 Astatic ° ube elune 
& Con models—no c booste 
cH can do so much mprov 
ng TY picture st ond 
And that's not clarity, in im ng sound 
> eliminating terference 
i Feature exclusive 
goin contro! and dual-tun 
t ing Model AT-I in fine furniture finish mahogany 
\\ 
Special $29.10 
55.50 New Low Price 
Niagara Famous High Pass Filter 
WEBSTER-CHICAGO 100-75 


“BLOOP 


Banish Inter- 
ference with 
Niagora's 
-pass filter! 


AUTOMATIC 
3 SPEED 
RECORD 
CHANGER 
WITH 
“"FLIP-OVER' 
CARTRIDGE 


Postpaid amount is included 
order. 


$24.85 


at $47 so w 


3 ONE OF AMERICA’S GREAT RADIO STORES 
RADIO 
CORP. 


Sleek, 
General Coverage Receiver.!!" « 


NATIONAL SW-54 IN stock 


WRITE FOR FREE LITERA RE 


Low-Priced, Beauty in a C 


COMPLETE 
LINE OF 


WHEELER 


SOUND POWERED PHONES 


Batteries 
Power Supply 
The 
Finest! 
MODEL SPT-102 
(Illustrated) 
WITH TEST 
CLIPS 
$g.62 
EACH 


A HIGH PRECISION VTVM KIT By 


WRITE FOR 
FREE WHEELER 
CATAOG 


TOPS ON ANY WORK BENCH | 


VTVM Kit Ne 
€ico vTv™ 


test 


SYNCHRO-SELSYNS 
All Brand New 
Machine aluminum housing and 
case Bakelite end cap with 

coded screw terminals 


shaft 


"Price $7.50 


14 KV. H. V. 
FLYBACK XFMR 


Corona Sealed 
Universal 
Replacement 
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finished met se 
: 
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¥ 
| wud ference from 
generating radio frequency interference below 
: One of their latest Hels Plays 12) 10 of 7 inch 40 MCS. Designed for 300 ohm leadin. No loss 
trons an uAting Rardware. Meas. 
322 160 Greenwich Street, New York 6, N. Y. —_ $497 | 


New Devices 


| WILLIAMSON monitoring two 
| AMPLIFIER KIT 
| The Heath Co. Benton Harbor, Mict ore ad 
| is WA 
| 
triode 


r crys? the The Fretco Corp F 


contains information never before | 3300" oh hgh a ae TUBE AND TOOL 


available in a concise, readable form. It CARRIER 
presents a complete discussion of the fac- delivers 220 volts d.c. at 6 

tors and conditions which affect television 6.3 volts of ma von (9 


reception and the reasons for good TV ‘ae ‘ve 
pictures. The one single factor which con- | TV PREAMP-COUPLER -; 
tributes the most to Better TV Picture io 
Quality is the television antenna. The best 
and most expensive TV set can present a , ‘ied the Hide-Away. Video signals The unit wood ond Mas 
picture no better than that received by 
the antenna. 

This book gives a detailed discussion, 
complete with illustrations and graphs, of 
the various types of antennas, their char- 
acteristics and performance under given 

conditions. In addition, the book contains 
i information on the problem of coordinating 
the antenna with the location. 

Your Authorized Amphenol Distributor 
has a free copy of this book waiting for 
you—ask for yours today! 


JFD Mfg. Co., Inc., 610! + 


3 th the we 


AMERICAN PHENOLIC CORPORATION BINAURAL HEADSETS 
Permofiux Corp., 4900 W. Grand Ave 
1830 SOUTH 54th AVENUE + CHICAGO 50, ILLINOIS 30 39 nces the deve 
designed 
ng stere n na 
e sea nd 
rehe by enginee 


RADIO-ELECTRONICS 


rest e is flat with ib 
fs 
vide 15 db boost or cut at star fram 
20 4 20 000 respectively ynal 
3 
—— 


SOLDERING GUN TV. DISTRIBUTION UNIT 


We Wen Products Co s? To ngve Laboratories inc 
te A 


IV" or 80-WATT A.F. 
POWER RESISTORS =” AMPLIFIER 


Dale Products Inc : Allied Radio C 


VARIABLE LOOPSTICK 


The Greyberne Cor Pp 


jew Y N 


best poss KLIPSCH SPEAKER : 


Electro-Voice In 8 ie 


w K 


WIDE-RANGE SPEAKER. on 


University Loudspeckers, Inc ‘ j ae 
A 

“ x 
~ 


Find radio faults with a new simplified method. Repair all 
radios in minutes instead of hours. Revolutionary, ditfer- 
ent Comparison technique permits you to do expert work 
almost immediately. Most repairs can be made without 
test equipment. Simplified point-to-point, cross-reference, 
circuit suggestions locate faults quickly and easily. 


NO TESTERS NEEDED CHARTS, BLUE- PRINTS, TESTS” 


This newly developed method tells you how to locate Learn time-saving trouble 
the source of trouble in any radio set without equip- | any radio fault with eas Fol “ 
ment. Make needed tests, measure voltage, trace the ] 24 large circuit blue-pr s. Gives t 
signal, by using only a 5¢ resistor, small condenser, and | repair hints. For all types f ad H f 
a crystal detector. Inject signals without any signal mplified tests using @ 5¢ res 
generator. Test parts by the new Comparison method condenser. Introductory material 
Test tubes without equipment. Repair any radio ex-] Several chapters on test equipme 
pertly following simplified picture plans. Improve your | manual form, 61 b-sheet fata 1 
radio servicing ability. Data on all sets, portables, FM, | pages, %%x11 in. Schematics, picture ha 
AcC-DC, P.A., and television. Send coupon below. on no-risk trial. Price, only $1.50 


Supreme Radio anuals 
sur complete source of all needed Rapig and - NO-RISK TRIAL ORDER COUPON ‘ 
TV diagrams and service data. Most amazing 
values. Stull sold at pre-Korean prices. Only #2 § SUPREME PUBLICATIONS, 372] W. 13 St, Chicago 23, ILL. | 
for most volumes. Every Radio manual contains ; 

arge schematics, all needed alignment facts, + Send the manuals checked below and at right | Radio Diagram Manuals 4 
parts lists, voltage values, trimmers, dial string- You suarantee satisfactior back New 1951 Manual) 

ing d service hints. Each TV manual is a ervicing ompari 
with giant blueprints, patterns, waveforms, 1949 Radio Manual ‘ 
charts, suggest rhanges. See coupon at right 1069 Tv i948 PRICED 
» list of these low-priced manuals 1948 Tv. 1947 TV & $2 
Send C.0.D. I am encl eponit 142 
H i941 © ( 
ve 1940 6 

1939 « 

Sold by All Leading Radio 1926-1938 Manual, $2.50 


APRIL, 1952 


SERVICING|L 
| By Comparison | 


102 
The <630 TV RECEIVER remoins unmotched for quolity ond performance @ RCA de- THIN 
IF You WANT siqned and developed this set quotity-wise not price-wise @ The original 10° set retailed E 
et $375.00 © Subsequent TV sets serve to prove the sacrifice of quality for price @ 
THE BEST Whot better proof can there be of its superiority than the foct thet it is the private A T A x Y Pp x | C f 
eee ‘ There is 


choice of TY eng send TV techmicions! © There is..... 


‘630 SUPER DELUXE 31-TUBE TV CHASSIS... LICENSED RCA 


Nationally Known Manufacturer — Brochure Sent With Order Or On Request 


OPERATES ALL 16 To 24 PICTURE TUBES 


Engineered in strict adherence to the genuine ° 
RCA 2630, plus added features tk & 


@ Standard Turret Tuner (Cascode) for DX with all tubes, hardware, 


Complete ready to ploy 


@ Original 630 Synch. Chain for Stability knobs, etc. (lessC.R. tube) 
@ 16.5 KV for Clarity and Brilliance 

@ Peak Sensitivity for Fringe Areas 97 

@ 4 Megacycle Bandwidth for Definition 167 


@ Fast Action Pulse Keyed AGC 
@ Large Concert-tone 12” PM Speaker 


FINEST STANDARD GUARANTEED PICTURE TUBES 


Most desirable 3 sizes. Choice of DUMONT 6-mos. guaranty or SHELDON blue label t-yr. guaranty. 21” PICTURE TUBE 


| 17’ 534.63 | | 21" $49.74 | 24" rows 579.49 
CUSTOM-BUILT CABINETS : TV SETS—FROM FACTORY TO YOU 


S LEADING STYLES in genuine mahogany or walnut (blonde 10% extra). NEW YORKER or WINDSOR when open look like STREAMLINER. 
Reody drilled for any £630 TV chassis and cutout for any 12',” to 21" picture tube at no extras in price. Also supplied with undrilied knob pane! 
for any other TV set. EVERYTHING NECESSARY for an easy perfect assembly is included. Each cabinet is delivered complete os pictured 
with mosh, safety glass, mounting brackets, beckboard, beckcup, hardware and assembling instructions. Each cabinet is shipped in an air cushioned 


carton from FACTORY to YOU. 


for the same price 


as the 20” 


The WINDSOR 

he VOGUE MANHATTAN « STREAMLINER The NEW YORKER Aristocrat of Cabinets 
Most Popular 1+ Has Everything Center Drop Panel A Deluxe Cabinet Doors in Genuine Leather 
Table Mode! Style, Quality, Price Conceals Tuning Knobs With a Piano Finish Hond Tooled in Gold 


424", W-26", 0-23" 


539.89 


VOGUE also available 


H-41", W-25", D-23" H-42", W-26", 0-25" 4-42", W-26", 0-25" 


*§9.37 $74.98 $96.87 $417.46 
MANHATTAN also available 
for 24° picture tube. $6.22 


SPECIAL COMBINATION OFFERS 


VOGUE CABINET MANHATTAN casiney STREAMLINER CABINET NEW YORKER CABINET | | WINDSOR CABINET | 
SUPER D-CHASSIS  § SUPER DELUXE CHA SUPER DELUXE CHASSIS SUPER DELUXE CHASSIS SUPER DELUXE CHASSIS | 
PICTURE TUBE PICTURE TUBE snd PICTURE TUBE 
| 21” 24937 $249 82 $269.58 $298.16 


(Above offers apply to mahogany or walnut. for Dionde add 10°, on cost of cabinet.) 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept.A, New York7, N.Y corsa 


RADIO-ELECTRONICS 


Al 
De’ 
fea 
562.54 
| 
| 


BUILDING ANY +630 TV SET 
Is Now Easy 


Cr00ks LIFE-SIZE Edition 


“630 TV KIT BUILDER - SET OF INSTRUCTIONS 
LIFE SIZE — ything from 


tube, to wire fe-size yOu 
NO MORE FUMBLING The d 


easy to follow step by step 


arranged on 25° « 38° charts elim 
method of oking and craning 
d om 
INDI‘ sPENS ABLE for TV building onverting 
mode even trouble shooting any 
RECEIVER 

$49.49 
Popular priced at only POSTPAID 


+630 STANDARD 


29-TUBE TV KIT 


COMPLETE SET OF PART 
for the FAMOUS ORIGINAL RCA =630 
29-TUBE 10° to 12'2” CHASSIS 


Complete with all tubes and the $ 99 
new LIFE-SIZE TV builder's 
instructions (less CRT and wire 


31-TUBE TV KIT 


OPERATES ALL 1 To 24 PICTURE TUBES 


COMPLETE SET OF PARTS 
WITH VOLTAGE DOUBLER & AGC 


Complete with all tubes and »§ 44 
new LIFE-SIZE TV builder's 
instructions (less CRT and wire) 


#630 TV BASIC PARTS KIT 


otals over $100 if purchased separately at list prices 
PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT = 

VIDEO & KIT 

POWER TRANSFORMER =: 
VERTICAL OUTPUT TRANSFORMER 
VERTICAL BLOCKING TRANSFORMER 
FLYBACK TRANS. #211TS 
FOCUS COIL, # 202D2 
DEFLECTION YOKE, 


$ 49 Including the 
new LIFE-SIZE TV 
burider's instructions 


UNIVERSAL BRACKETS 


Fits 


° Complete— 
eture including band 
that holds 

pieture tube. 


(Also evellable the 24 CRT. $7.97) 


EVERYONE INTERESTED IN TELEVISION should own this TV 
literature package The information will be found useful 
on any moke TV set. Easy enough for anyone to understand 
and follow 

Just think of being able to convert any 10 TV set into o 
life-size 16° to 24° receiver The ILLUSTRATED TV 
CONVERSION MANUAL makes thot possible 

SAVE MONEY ON REPAIRS — Common occurrences are core- 
fully analyzed and corrective procedures are suggested. You 
are told whet to do—WHEN THE RECEIVER FAILS TO 
OPERATE, WHEN THERE ARE GHOSTS. INTERFERENCE 
NO PICTURE, PICTURE FOLD-OVER, NO RASTER, PICTURE 
BLOOMS, DISTORTED PICTURE, PICTURE ROLLS, NO 
SOUND, DISTORTED SOUND, CORONA EFFECTS, ETC. Pic 
TURE TUBE ASSEMBLY and PATTERN ADJUSTMENTS are 
outlined in detail (the ion trap adjustment caution may seve 
you the price of a new picture tube). The HORIZONTAL 
SYNC, and STANDARD TUNER step by step odjustments 
alone ore worth many times the cost of this pockage 
TUNING GUIDANCE and ANTENNA eovins will enable you 
to enjoy peak performance at its be 

The 630 DIAGRAM. KEYED AGC DIAGRAM, RESISTOR & 
MICA CODE CHARTS need no emphasis as to their usefulness 
You will also receive our latest catalog and flyers with hun- 
dreds of special offers in Television, Chassis, Cabinets, Pic 
ture Tubes, Parts, Radios, Portables, Avto Radios, Radic 
Tubes, Test Equipment, Etc.. ot WHOLESALE PRICES 


1—Hints for Better Pictures on +630 TV 
2— +630 TV Diagram With Modifications 
3—IIustrated TV Conversion Manual 
4—Pulse Keyed AGC Circuit Diagram 
5—RMA Resistor & Mica Code Charts 


ALL FOR ONLY .00 POSTPAID 
CONVERT ANY 10° TV SET ++ 16° to 24° RECEIVER 


With a new DELUXE VOLTAGE DOUBLER KiT—scientific . . . accurate nates 
guess work. Anyone with even a limited knowledge of TV can follow the simple step = ster 
instructions and produce a perfect conversion in as little as one hour 


ASSEMBLED KIT FOR THE 630 CHASSIS 


Sub-Assembly (illustreted) 
Flyback Transformer =211T5 15: 


Rectifier Tube 
Resistors & Condensers 
Set of 16° Mounting Brackets 


UNASSEMBLED KIT ..° TV CHASSIS 


(SAME SET OF COMPONENTS AS LISTED ABOVE) 


Electrically the circuit remains 
the same. Unassembled form | 3-98 


aliows for modifications in 
mounting and wiring. 
ILLUSTRATED CONVERSION MANUAL 
SUPPLIED WITH EACH KIT 


+4 ~“e add $3.99 for Universal Mounting Brackets 

#630 TV PARTS... TOP QUALITY. . . LOW PRICES 
RCA FRONT END TUNER, «om $22.49 1.69 
STANDARD CASCODE ' w/tubes 22.49 12° SPEAKER, 6.94 
ESCUTCHEON PLATE, 69 
DUMONT INPUTUNER, te 22.49 
COMPLETE SET OF KNOBS, 1.34 TV WIRE AND SOLDER KIT 
COMPLETE SET OF KNOBS, ; 2.49 
POWER TRANSFORMER, 9.97 Good for any TV Kit 
VERTICAL OUTPUT TRANS. 2 2.69 
VERTICAL BLOCKING FANS. T 1.32 

IZONTAL OUTPUT TRAN j 2.98 
HORIZONTAL OUTPUT TRANS. 3.98 
HORIZONTAL O 398 | #630 PARTS-COMPLETE SETS 
FOCUS COIL, 3.42 > 1.F. KIT, $7.84 
DEFLECTION YOKE, 2.97 | AGC K 4.59 
DEFLECTION YOKE, 204 3.98 VARIABLE CONTROL KIT, 5.83 
HORIZONTAL DISCRIM. TRANS. 20° "> 1.49 | CARBON RESISTOR KIT, 6.98 
FILTER CHOKE, 1.47 | WIREWOUND RESISTOR KIT, 2.31 
WIDTH CONTROL COIL, | A ‘79 | BRACKET AND SHIELD KIT, 8.63 
1ON TRAP BEAM BENDER, |: | ELECTROLYTIC CONDENSER KIT, 7.37 
ION TRAPBEAMBENDER, .98 | TUBULAR CONDENSER KIT, 4.28 
AUDIO OUTPUT TRANSFORMER Jeno 69 | CERAMIC CONDENSER KIT, 3.37 
HV RECTIFIER, SOCKET ASSEM 79 | MICA CONDENSER KIT, 1.38 
HV RECTIFIER, SOCKET ASSEMBLY.” 1.37 | OCTAL WAFER SOCKET KIT, 72 
HV KINESCOPE LEAD, « - 39 | MIN. WAFER SOCKET KIT, 63 
PUNCHED CHASSIS PAN, $4.87 | MIN. MOLDED SOCKET KIT, 22 


BROOKS RADIO & TV CORP. 84 Vesey St. , Dent. A, New York 7,N.Y. 
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New Devices 


TAPE RECORDER UNIT TV ANTENNA TOWERS 


Tape Master, inc, |} Te!-a-Ray Enterprises, Inc, Bow 232 


Radio Merchandise Sales, inc 


TV ANTENNA COUPLER 


Telematic Industri es. Inc 


PREFAB AM- FM SETS 


Coll ins Audio ,Co., P.O. Box 


BUILD 15 RADIOS ©= FREE 


ABSOLUTELY NO PREVIOUS TRAINING NEEDED Coecceceseesseseesesees® 


EXCELLENT BACKGROUND FOR TELEVISION 


10-DAY MONEY-BACK GUARANTEE 


WHat THE 1952 PROGRESSIVE RADIO “EDU-KIT” OFFERS YOU: 


veothe a sme radio course You learn theory, construction, operation, 
‘ 1 bul) id RECEIVERS, TRANSMITTERS, AMPLIFLERS, 
ER 


GET A WELL-PAYING JOB 


ind adv ance to more complex 
N All parts 


iu ai 
nteed ndividually 
extra t muy You receive all t ools ur at 
everythir is ab itel not vo or 
silv pay for the k it ine she thane the tester 
i al tracer for servicing The signal tracer alone is worth more than the 
of the entire kit 


USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES! 


easive R dt ‘Bid Wit cludes tubes per condensers, mica conden- 
t cone sel ‘ chassis, hard- 
8, instruetion 
oting manual, 


60 INTO A PROFITABLE BUSINESS 
AND PLAN FOR A FUTURE 


te 

“Edu or send for further information 

mid ‘ash C.0.D. orders accepted in U.S.A 


PROGRESSIVE ELECTRONICS CO. 


497 UNION AVE. -:- DEPT. (HJ -:- BROOKLYN! NEW YORK 


RADIO-ELECTRONICS 


Fie 
ngle antenna, The wh the "corresponding shadow to 
toot model tor mounting in con 
semt Wired and aligned units tester and the high-v ; 
e available ir Je an FM normal. this Keates thot ¢ 
} he face of the j tor j t 
iil 
| 
i 
| rhee e 
e 
Ww, 
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New Devices 
Z-MATCH YAGI 


Channe! Master Corp 
e N.Y 


TAPE RECORDER 


Ampes Electric Corp 


SWEEP AND MARKER 


General c Co 


PHONO CARTRIDGE 
Ce 


The Astat 


TV TRAPS 


Jerroid Electronics Corp 


All specifications given on these pages 
ore from monufocturers’ dota. 
FM end 
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with easy-to-install 


Blonder-Tongue 


ALL-CHANNEL 
MASTER 
ANTENNA 
SYSTEMS 


Distribution Amplifier 
8 TV Set Ovctiets 
Model #DAB-1-M List Price $87.50 


Commercial Antensifier 
Goin) Use As Pre Amplifier 
Amplifier or de-luxe Booste 
Model List Price $77.50 


line 
Distribution Amp! fier 
2 TV Set Ovtiets 


Mode! DA2.1.M List Price $39.50 


More Gain Per Dollar! 


List Price $57.50 
Literature on Request write Dept. D4 


Blonder-Tongue Labs., Inc. vernon, ¥ 


SAVE 


THAT GOOD LOOKING OLD CONSOLE— 
REPLACE THE OBSCLETE RADIO 


with a modern, easily installed 


ESPEY AM/FM CHASSIS 
and your favorite console is ‘right-up-to-date” 


Rated an excelient 
instrument by Ameri 
ca's foremost elec 
tronic engineers. Ful 
ly licensed under 
RCA and Harzeltine 
patents. The photo 
shows the Espey 
Model 511-C, sup 
plied ready to play 
Equipped with tubes, 
antenna, specker, 
end all necessary 
hardware for mount- 
ing 


NEW FEATURES—Improved Frequency modulation circuit, 
drift compensated * 12 tubes plus rectifier, and pre-am- 
plifier pick-up tubes * 4 dual purpose tubes * High qual- 
ity AM-FM reception + Push-pull beam power audio ovt- 
put 10 watts * Switch for easy changing to crystal or 
variable reluctance pick-ups * Multi-tap audio output 
transformer supplying 4—8—5S00 ohms. 


Write Dept. RC4 for 
literature and com- 
plete specifications 
on Modal 511-C and 
others. 


Makers of fine radios since 1928. 


S28 EAST 72nd STREET 2! 


(30 Times | 


| 105 
it é . | 
| 

T Automot 6 Time Met 

| 
we 
in, direct. 
ting 

Mod vers the TV N the 
TEM » the ronae ed with 


Try This One 
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USE PHOTOFACT 


the world’s best Radio and 
TV Service Data... 


WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT | 


Service Technicians: | 

We'll send you any 

Photofact Folder listed in | 

the “PF INDEX and Tech- 

nical Digest."' If you 
haven't an Index, get a free copy from 
your local Photofact distributor or write 
for it today. To obtain Free Folder, be sure 
to state Photofact Set and Folder Number 
as shown in the Index. 


} 
learn for yourself how 
FACT makes your Radio and TV work 
quicker, easier, more profitable! Just get | 
ind an actual rpHororact Folder. | 
Discover why over 35,000 successful | 
service technicians count on this invalu- 
ible data daily. No other service gives 
you PHOTOFACT’S comple teness, accuracy, 
uniformity and lowest cost. PHOTOFACT is 
the only Radio-TV service data prepared | 
from laboratory analysis on the actual 
equipment, Get your FREE Folder now. 
Examine, use, compare. See why you 
ean't afford to be without pHororact! 


use 


NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. Experimenters and others 
may obtain the Photofact Folder by r g 
amount shown below. 


INC. | 


HOWARD W. SAMS & (0., 


HOWARD W. SAMS & CO., INC. 

2201 E. 446th St., Indianapolis 5, Ind. 

(_) | am o Service Technician. Send me Free 

Folder No which appears in 
(as listed \ 

in the PF Index) 

] tom an Experimenter. Enclosed $ 

Send me Folder No 

appears in Photofact Set No 

(TV-——-$1.00. AM FM— 50c. Record Changer 

or Communication Receiver—7 5c} 


PAY AS YOU EARN! Ask your t 
distributor about this amazing 
plan. Only $18.39 puts the en- | 
tire profit-boosting Photofact 
librery in your shop now! 


3-WAY SPEAKER BAFFLE 
After 


signed to use s« 


de- 
iow, 


fier 
eakers for 
I tried a num- 
I decided 
drawing. I 

to handle 
notes 


constructing an amp! 
parate s] 


high notes 


baffles before 


medium, and 
ber of differs 


baffle 


Inches 


The base of the 
hes 
inches deep 


is a heavy box, 
wide, and 12 
and 2 inches in 
in the for 
The resonant 
from heavy &-inch 
cardboard tubing like that used for 
shipping rugs. The top of each column 
is plugged with a wooden dise having a 
l-inch hole in the center. The port size 
is optional. I made mine 2 x 18 inches. 
Robert P. Kraig 


POLARITY REVERSING SWITCH 

This polarity-reversing switch is sim- 
ple and easily made. It consists of a 
slide or toggle type d.p.d.t. switch and 
a pair of jacks on an insulated panel or 
on the top of a small! box. The flexible 
leads which connect to the switch arms 
(see diagram) are fitted with tips 
which fit the jacks on the multitester. 
The jacks on the polarity-reverser fit 
the tips of the test leads. 


nigh, 
drilled 

the speakers 
are cut 


in 


diameter 
mounting 
columns 


are top 


REVERSE 


the flexible 
multitester 
the jacks 


To use the 
leads into the 
and plug the 
on the switch 


unit, plug 
jacks on the 
test leads into 
panel, When measuring 
negative voltages that is necessary 
is to flip the switch instead of trans- 
ferring the leads at the multitester.— 
Hyman Herma 

ADJUSTING TURRET TUNERS 

The 
screws 
tuners 
ment 


all 


adjustment 
turret 
move- 


individual ator 
for 

often 
the 
them to 


oselll 
et of 


that 
lector 


each annel 
fit 

of channel se 
of shift and the 
circuit out of alignment, making it diffi- 
cult to tune in stations properly 
with the fine control. We 
ommend that you adjust the oscillator 
trimmer for each channel with the fine- 
tuning control tered, then apply a 
drop of cement to each trimmer screw 
to lock it firmly in place.—M. G. Harvey 


so loosely 
causes 
some throw 


some 


tuning rec- 
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trie, Ko @-So!, 
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with onde tat 
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1697 BROADWAY * NEW YORK 19, NY. 
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© Six Tube Superheterodyne ® Three Gang Con- 
denser @ Powerful, Long-Distance Reception ® 
Fits All Cars, Easy Installation 
Mounting Brackets Included 


© 6 Tube mode! M90 *$34.97 
© 5 Tube A-15 $28.76 
bove price includes Federal Excise Tax 
Approx. igo weight either radio (11) eleven pounds 
MAIL US YOUR ORDERS 
All orders filled within 24 hours. 
Standard Brand tubes 30% off list 


Wholesale 


Electronics 
Fifth at Commerce Fort Worth, Texas 


NATIONAL EMERGENCY 
If you have any scrap iron, steel, copper 
bronze, aluminum, lead, zinc 
metal, turn it over to cooperating scrap 
collecting agencies. The defense effort 
needs it more than you do. 


or other 


RADIO-ELECTRONICS 


| 
| STAN- 
& to use the one shown 
use 3-, 6-, and 8-inch spe 
en the high, medium, ar 
respectively. 
ARNS mort WITH SMALL HOLE * 
FOR yor | 
pAY! | ne fi 
2 | © Thomas. 19.08 198948 Thomas. 39.95 
| TOPLNING —-2 OPENING GE... 38:60 Sheicen. 37 4 
- | SOP4A Thomas. 2880 OuMont 42.95 
6GP4A Raviand 3300 2Z4AP4A Sheldon 63 00 
| eare Tetka 2600 24aPraan GE 
\ PORT SITE OPTIONAL 6TP4A DuMont 28 00 
| FACE ABINE 39 00 
q — TRANSFORMERS . 
4 These are they last 
$4.20 * 
eed Change $i9 50 * / 
pe hange 22.50 
Size 
( 12 of more .. i119 
ers 18 95 
i | UDIO DEVICES, DISCS and TAPE IN STOC 
Hea peaker $49 
AUTOMATIC M-90 AUTO RADIO 
OPOT Sw TO MULTITESTER 
— 
| 
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Try This 
TV ANTENNA PHASING UNIT 


In many TV installations, the loca- 
tion and type of antenna and the length 
and type of transmission line may pro- 
juce a mismatch which will cause ghosts 
To solve this problem and to prevent 
‘omplaints, we use the tubeless phasing 


init shown in the diagram. By shunt- 
$500 
TO ANT TO SET 
ing the noninductive potentiometer 


across the line and grounding its arm 
through a 330-ohm we can 
vary the over-all impedance to a point 
where it matches the receiver and elimi- 
nates the troubles caused by a mismatch 
of this type. 

The action of the control is to load 
one side of the line, permitting the other 
to balance out and present an even load 


resistor, 


to the input of the set.—Walter S. 
Willer. 
NONSKID CABINET FEET 
The flat parallel-conductor line cord 
of the type widely used on receivers 
and lamps can be used to make nonskid 
feet for wooden radio cabinets. Cut the 


line to the desired length and attach it 
to the bottom of the cabinet with thin, 
flat-head wire nails. Drive the nail head 


through the insulation so it flattens 


against the wire inside the cord. With 
the nail head below the surface of the 
insulation, there is no danger of 


} 
| 

it 

scratching the surface supporting the 

set.—B. W. Welz. 

METAL FILINGS IN SPEAKERS 
Those stubborn metal filings that be- 
come lodged in the magnet gap of a 
loudspeaker can be removed efficiently 
and quickly with a piece of gummed 
masking tape, such as is used by paint- 
ers and draftsmen. Insert the tape and 


rub it around against the sides of the 
gap. The gummed surface will remove 
even the smallest particles with ease. 


Larger filings can be chased up to the 
top of the gap with the edge of the 
and then picked off with a little 
against the gummed surface. 

A blast of compressed air into the 
gap or through a hole at the rear of 
the magnet pot will bring to light 
filings that would later work their way 
into the gap.—J. Gordon Holt. 


HANDY SOLDER HOLDER 

Discarded cellulose-tape dispensers 
handy holders for wire-type 
They are lighter and require 
than the usual %- or 1l-pound 
Simply wind a length of solder 
around the empty tape reel and pull 
the free end through the hole in the end 
shown.—Milton M. Schuma 
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Multi- Tester 


TESTS FOR; @ODENS SROLTS CONTINGDETY 
@ RADIOS AMPLIFIERS TELEVISION AC &D eects, ete Sensitivity Compares with 
@ RADIO & Tubes (picture tubes also Veltmetes 
@ TRANSFORMERS (ali types) - POWER - A F and 
IGNITION COILS - HEATERS - BULBS . BELLS - BUZZERS . RELAYS 
SPARK PLUGS - FANS - FUSES - ELECTRIC TOASTERS . IRONS 
DYNAMIC - PM MAGNETIC 


WIRING - All types of circuits 


@ SPEAKERS - 
@ CONDENSERS - 


Al’ types mica, paper, off, ceramic 


Will indicate capacity as low ae 25 Micro Microfarads ( 000025 MPD) 


ALSO A.C. OR D.C VOLTAGE TESTER 
FROM 150 VOLTS AC DC (ene 
MOST RADIOS—TV SETS—AMPLIPIERS, AC OC HAVE BOTH PLATE SCREEN VOLTAGES 
OVER VOLTS . THEY CAN TESTED LASKY WITH THE NEW HOWARD 


MOTOR and generator windings 


ait, and electrolytic 


THE NEW HOWARD LUMOMETER TUBE CHART WITH ae 
FILAMENT.HEATER PINS OVER 425 RADIO TY 
ANO PICTURE TUBES 252.FREE wiTH LUMOMETER BZ $4 95 
e 
INDUCTANCE TEST Money back om 3% days 
Allow 25¢, posted 
PRODUCTION SERVICE 


THE MOST COMPLETE AND COMPACT MULTI-SERVICE INSTRUMENT EVER DESIGNED! 


HOWARD SALES COMPANY © 539 ATLANTIC AVENUE © 
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MAINTENANCE CONSTRUCTION 


OKLYN 17. 


REDI-VOLT MODEL 60 


PLUG-IN D.C. POWER SUPPLY 


t hes 60 ¢ filter Dc. at Me V 
with 1135 V AC. input 
A and makes t 
me rt like a tube t 
rad amplifier, or other 
$2.95 Satisfaction guaranteed 
at paid USA 


Z4A8 CO. Box 48, Grand Rapids, Mich. 
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Pp fecti TV Co ts | | REQUIREMENTS 
e on mponen | For good reproduction of dise record 
_—- ings, it is essential that you use a heavy 
—— | turntable which is driven by a powerful 
motor free from wow and rumble. The 
: pickup should have a long arm t ie 
mize tracking error. 


More Popular Than Ever! 


The new Perfection Kine-Center for tinger-tip 


picture centering in electrostatic tubes the | 
BeamaJuster for 3-second centering of pictures | If LP’s are used frequently or ex 
in focus-coil tubes — the B. O. Eliminator for | clusively, readjust the tracking angle 


of the arm to reduce tracking er? 


removing black lines caused by Barkhausen 


This is necessary because 
a 7 section of an LP does not extend 
Traps—all are now available in handy individ. 


Oseillation—and easily installed Perfection Ion 


ual cartons at no extra cost. ards. (The minimum diame 


ard 78-r.p.m. records is 3°s inche a 
LP’s.—Editor) 


ti 
positio 


To find the correc 


ounting the arm, find the averag 

PERFECTION ELECTRIC COMPANY f d area of eve il 
ENTS line drawn nter of the t 

table a shown on 


shaded area represents the grooved 


trom the 


tion of the record. Locate ¢ ou 


ot the arm o the 


¢t the center of the pla 


radi a 


production and minimize eal 


records and needle because 


sure Ss more list ited in 


Jacinto S 


Rroove 


The 10-Pound Portable 


ATTERY-OPERATED TAPE RECORDER 
HANDY SERVICING TOOL 
The MAGNEMITE* offers convenience in field record- | 
ing never before attained. This unusual unit measures | A handy tool for your radio service 
only 11'2 x 842 x 5'2 inches, and weighs only 9% Ibs... | bench consists of a ‘ Oe r 
including its self-contained batteries which last 100 | any wire of similar diameter and lengt 
operating hours. At 17s in. per sec. tape speed, 2 full with one end bent a hown and 
eae hours of recordings are accommodated on standard the other end heavily wrapped with 
5 in. reels of tape. Constant tape speed is assured by {RUBBER TAPE BICYCLE SPOKE 
means of a governor-controlled spring-wound motor 
* f.] that runs 15 minutes per winding. Recordings can be ——— ? 
° —_ made up to a distance of 100 feet from the microphone. 


Net The same instrument may be used for playback rubber tape to form a handle. It can he 


Factory Price $1895° through earphones or external amplifier For any 4 for tapping tubes and other com- 
recording, in or away from home, office, or studio, it's 
P pounce the MAGNEMITE* ! ponents, stringing dial cords, and for 


microphon 
q icrophone, and earphones. testing connections for intermittents.— 
Trade Mark Reg Order today, or write for additional literature to: Richard Sandretto 


AMPLIFIER CORP. of AMERICA 
While visiting a friend at his sum 
mer cottage I was asked to look at a 
TV set which would not syne with the 
horizontal hold control. I assured him 


: that an adjustment of the syne lock 
would probably restore normal opera- 
tion. Having no suitable tools, we pur 
chased a plastic darning needle and filed 

or Ce 
ste FREE vo its point to ht the t in the tuning 
CORNISH WIRE CO., inc. — 50 Church St., N.Y. C7 
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Sold only thru Redio Parts Jobbers 


1 7 21 
Rectangular met 
20° 32 
Reetanguiar et 


nelude tes 
MONTHS GUARANTEE! 


Dual-Purpose 
CHECKER-REACTIVATOR 
for TV Picture Tubes 


A Money Maker 
For Servicemen: 
Check picture tubes 
for shorts, cathode 
emission, leakage, etc., 
without removing tube 
from TV set. Also PUT 
NEW LIFE into weak 
tubes with the REAC- 
TIVATING power of 
this wstrument. Light- 
weight, portable; 110V- 
60 cycles. Foactory- 

guaranteed 
ASK YOUR JOBBER. 


Mode! 10 


net $4995 
FIELD STRENGTH METER 


Want better antenna orientation? Better 
TV performance? Want to save time and 
money? Then use the NEW "EBCO” FIELD 
STRENGTH METER. Measures field 


strength from 50 to 50,000 microvolts at 


the 300 ohm input terminals - 36495 


Many other great features 
2-SET CONNECTORS 
Two-set Connector for TV Net $2.95 


Four-set Conn., operates 3 or 4 sets 
from 1 antenna 


ASK YOUR JOBBER! 
ELECTRONIC BEAM CORP. 


923 Old Nepperhan Ave. 
YONKERS, N. Y. 
Phone: YOnkers 3-3514 


Net $4.95 


TEAR OUT THIS AD! 


Simply attech TELECOLOR FILTER to front 
of set ond enjoy progroms in giorieus color 
tones insteed of dull bieck and white. GUAR- 
ANTEED to give genuine color tone. Con aise 


be used with any other filter. Once tried, 
you will never go back bleck and 
white. Write for Fi 


SY MAIL. NEW PRICES! 
Send check, M.O., cash, COD to Dept. RE-S 
$1 16, 17 in... $3 


n. $2 19, 21 in. 5 
ARVARD AR 
AD wall 00 


TUBE BRAND NEW! 100% 
STANDARD ONL 
0.69)7C 


oo3 ave 
3 
ikea 79/6896 GT 1 29 
GT se 46 ee 
ias 79/6"6 GT Te 
sue eo) 6S"7 
GT Se) szs 
GT #9 |S0A5 
eae? 1.29), 6we GT 79 
99 
6acs 
WANTED! YOUR RECEIVING & 
TRANSMITTING TUBES. CASH 
WAITING—TOP PRICES PAID! | 


Stonder Brand High Capacity CONDENSERS 


Pre 


1978 Arthur Ave Tel. 9-097 


$120 
CORDS Pr t 
ED chang 25 
20 49¢ each depos ance 
ADAMSON. ELECTRONICS CO. 


Radie-Elcctronic Circuits 


CAPACITY RELAY 


The electronic relay control circuit 
shown in the diagram is simple to con- 
struct and economical to operate. It 


does not draw current from the line un- 
til it is triggered by an object touching 
the contact terminal. It can be used as 
an intruder alarm, annunciator, or 
safety control for industrial machinery. 

The relay should operate when a 
grounded object touches the contact 
terminal. If it does not, reverse the 
plug in its socket. 


line 


2.266 


CONTACT 7 


or 


The relay used is a surplus BK-35 
which has a resistance of approxi- 
mately 12,000 ohms. Other sensitive re 
lays closing at about 1 ma can be 
but it will probably be to 
change the values of the sensitivity- 
control potentiometer and the 
in the cathode circuit. You can increase 
sensitivity of some relays by loosening 
the armature spring.—O. C. Vidden 


SIMPLE D.C. AMPLIFIER 
Electron-ray indicator tubes are use- 
ful as signal indicators in some appli- 
cations but they are sometimes unsatis- 


u sed, 
necesary 


resistor 


factory when a distinct, easy-to-see in- 
dication is required. To this end, we 
have developed the d.c. amplifier and 


neon lamp arrangement shown in the 
diagram. The amplifier may be 
or similar tube. The plate load resistor 
must be determined experimentally 
after the neon lamp is installed. 


a 6C5 


VOLTAGE 


+ 


When no signal is being received, the 
voltage on the plate of the tube equals 
the supply voltage E, minus the drop 
across load resistor R. This resistor 
must be adjusted so the voltage on the 
plate is slightly lower than the ignition 
voltage of the lamp. When a negative 
voltage is applied to the grid, the plate 
current decreases and plate voltage 
rises, causing the neon lamp to flash. 
Sensitivity is controlled by varying the 
setting of the 1,000-ohm control in the 
cathode circuit. This indicator makes a 
sensitive tuning indicator when its in- 
put terminals are connected directly 
across the diode load resistor in the 
receiver provided a common B-supply is 


not used.—A. Ivanivsky. 
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KINK FOR ALL-BAND 
AMPLIFIER 


K HEAT DISSIPATING CONNECTORS 


Vacuum Tube Accessories tg! 
by Eimac — 
Now Available! the coil, so the cire ait na t maxin 


g mee 3 tuning capacitance of 100 uuf 
Type HR heat dissipating con- a a = 2 When the full capacitance of the tur 
mectors are designed to pro- BS gees: ing capacitor is used for resonance on 
Jo— + + — 
| 
+ 


On 8G meters, the two sectior of the 


tuning capacitor are paralleled acr 


vide an efficient method of each band, the tuning capacitance 


TANK 
heat transfer from tube ele- 4 | | 4 1.25 uwuf per meter on 80, 40, and 20 
ments and seals to the air. | and 2.5 uuf per meter on 10 meter 
Also facilitate electrical con- 5 These val ly with 50.unf-p 


values apply wi 


nection to plate or grid leads . section capacitor. The CL ratio and Q 
a of most popular transmitting of the circuit should be designed te 
i 
" tube ypes. Machined from capacitor in the other bands. On the provide optimum loading and harmonic 
solid dural rod, come complete 
till deus h higher frequencies, the C L ratio is rejection under specific operating con- 
cessary m in 
» sath sory machine screws ly too large and the plate-circuit ditions. For details, refer to the ama- 
efficiency fall #f. In most circuits, the teur handbooks. 
* Write for new Eimac Catalogue t : 
corres piate-circult capacitance ranges 
* Summary showing Eimac tubes from 0.75 to 2.5 mart per meter, depend- ANTENNA FOR SWL 
and other accessories. ing on the plate voltage and current. 
5 e Writing in Le Haut-Pe eur, a The serious SWL often has difficulty 
French amateur, F3RH, “tetany rg in finding a single receiving antenna 


‘ tem of automatically switching in the which performs well on the band of fr 

—_ BITEL - McCULLOUGH, INC. correct amount of tuning capacitance quencies between 2 and about 30 m 
San Bruno, California for each band. The drawing at « shows’ This is — ilarly so when he do 

the connections between a standard not have space enough for harmonic- 


G [ A N T TV S A L E Cabinets, Accessories, Ye 


NEW—THE 630- DX CHASSIS LUXURIOUS, NEW TV CABINETS 


SENSATIONAL 


For 630 Chassis, 17”, 19”, & 20” Picture Tubes 
Amazing Low Price! 1 ae 
1952 Model—30-Tubes— 
For 16" to 24” Picture Tubes. 
FINEST CHASSIS AVAILA 
BLE At Any Price! F or 


range best recep 


Save 
45°o! 


Custom 
Styled 


Reduced 
to 


$39.95 
HE. This is the very best Blonde finish add $10 
Chassis soleol Gon can't baat iti Every beautiful cabinet, in richly finished, hand rubbed mahogany will 
stand out in any room. Made special to house the 630 chassis, they will 
RMA Guaranteed—Factory Wired carry a 17”, 19” or 20” picture tube. Every cabinet is custom styled, made 
Complete, ready to play including {2° $ by craftsmen and guaranteed perfect. Includes safety glass, mask & 
speaker, hardware and knobs nd Save 45%! 
Special Price—Limited time only a fed. mounting brackets. Order Now a 


FREE! SAVEL.. | ecear | TW PICTURE TUBES 


TV TUBE "ACCESSORIES—ANTENNAS in Rich Geld Finish Sealed Cartons 


ho i Tubes 
Each Specially Priced! 

Universal Mounting Bracket $5.95 FAMOUS CONICAL “Fan Tenna’ RE 10% “* $4.49 | 10BP4 Round-Giass $24.95 I6HP4 Round-Glass $33.95 
~d 6" KE 115%" 5.79 | 12LP4 Round-Glass 24.95 Rect Glass 29.95 
Sleeve & Ring for 16" Metal 3.85 weled xi7* 14BP4 Rect -Glass 24.95 Round-Metal 37.95 

Sleeve B Ring tor 19” "4.04 Save more than haiti 197 RO .. 90.98 

= is $5.59 20" KE "x20%" 7.69} 2! ect ylindrica 
leeve & Ring for 24 7.95 ea KO eI" 13.95 face 39.95 24AP4 Round-Meto! 69.95 


Now Write for PRE 


MINIMUM ORDER $5.00 29 deposit with orde 
balance C.O.D_ Include postage with order. All mer 
chandise subject to prior sale ¥ 0. S. New York City 
Prices subject to change without 
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100 Park Place Dept. E-4, New York 7, N. Y. 


tices jack-bar and a split-stator tuning ca- 
pacit The tube ma be a entode 
tet rode r grid-neutralized t le 
rae Most modern multiband transmitters 
4 the fina impiifier Phe ia lesign nected to the r-bar nur 
on the terminals corre nd tot es 
r having the ect capacitance for 
the Ww t fre ‘ nd nil th 
: 1 e ana and en The s for 10 and eters are 
wind coil nat vith the 
connected acre the t ectior 
the tuning capacitor ir eri I 
if the capacitor has 50 uuf per sectior 
the full capacitance acr the « 
25 uuf. On 40 meters, only one secti 
ds DAN nn of the capacitor a 
; 
4 
| 
_ Model | Model 
t a complicated 
hooster of antenna, this new 100 200 
coll tuner offers greater sensi 4 
2 4 
— 
THE ROSE COMPANY 
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type long-wire antenna. An all-wave 
antenna only 68 feet long is described 
Short Wave News (London, Eng- 
land). 
Called the SWL Specia!, the antenna 
derived from the off-center-fed Hertz 
The 68-foot radiator has 
n one-third the length 


feeders tapped 


from ea end. 


TO ANT POS 


500 
These feeders are brought to a double- 
double-throw switch $1, which is 
ised to connect either one to the an- 
tenna post on the receiver. The unused 
feeder is brought to the arm of a 
single-pole switch S2. 
proper position for S2, 
may be left open or it 
returned to ground through a 
caacitor or through a variable 


pole, 


}-position, 
selecting the 

ised feeder 
may be 
ariable 

istor. 
The directivity can be shifted by 
throwing Sl, and the antenna can be 
adjusted for maximum sensitivity on 
any frequency by experimenting with 
the setting of S2 and by varying the 
setting of the variable resistor and 


(The value of the tuning 
was not specified, but a stand- 


af var 


ape itor. 


capacitor will 
. If a signal 
fully 


work nice peaks 
meshed, try 
capacitor In par- 


allel with the first.) 


NOVEL TONE CONTROL 
Recently we ordered a 2,5-megohm 
tone for an amplifier which we 
were building. The unit 
shipped to us was as tapped at 
ohms so we decided to try 
orate tone control. After 
menting, we arrived at 
shown, 
When the arm of the potentiometer 
is at the top, the high frequencies 


control 
which was 
500,000 
a more elab- 
some 


the 


experi- 
circuit 


pre- 


S00 ppt-.001 


dominate, to the follow- 


ing grid 


going directly 
through the 500 wuf capacitor. 
The 2-megohm section of the 
effectively blocks the low 
The response is normal when the arm 
is at the tap position, and the lows 
are boosted when the arm is near the 
bottom. 


You 


control 


frequencies. 


500-uuf and 
.05-uf capacitor or two .001- and one 
0.1-uf capacitor. Use the values which 
give the most pleasing performance. 
S. Fuhrman. 


may use two one 


TELLS HOW 
TO SOLVE 
TV TROUBLES 

ANSWERS 
TV QUESTIONS 


VISION SERVI 


PAYS TO 

PAGES & 225 ILLI 

laining operating principles of M 
vi 
1001 FACTS 
19 CHAPTERS 


Telev 

7 DAYS FREE TRIA t 

MAIL COUPON TODA 


AUDEL, Publishers, 23rd St., N.Y. 


MANUAL Price $2 
2, otherwise | will return book, 


XTALS FOR ALL PURPOSES 


LOW FREQ. bye SCR 522 


BC-6) 


channels listed 
tals Fractions omitte 


$9.00 


SPECIAL 


200 Ke «tals 
without holders 


? each 
403 435 3 ter $2.00 
XTALS-FT 243 HOLDERS—'2 


6773 1015 5800 6306 6573 7673 
6873 5 0 7706 
6906 2 8240 
6973 3 8340 
7740 00 
7773 
806 


9. 
Add 20¢ for each 10 utals: or Pend for postage and handling 


TERMS: All items F.O.B., Washington, 


D Cc. All orders $30.00 or less, 
eash with order. Above $30.00, 25 per cent 
with order, balance C. O. D. Foreign orders 


cash with orders, plus exchange rate 


UN RADIO 


\_ OF WASHINGTON, B.C. 


938 F STREET. N W.WASH 4 


Special Purchase FM Radio Chasis 


88-108MC 


Built-in 
and Spe 


$29.95 
Brand New 


$16.95 


NOW AVAILABLE: Cabinets for above 
—Maroon Plastic—may be 
separately 


SPECIAL PURCHASE Record Changer 
Gen. Instruments 3-speed Automatic 


Reg. $34.95 
Brand New 


$19.97 


With all purpose car 


automatically 


NOTE: Do not send money for postage on obove 
items—we ship best way—charges collect 


JUST ARRIVED!! 
NEW PHILMORE NOVICE XMTR KIT 


Approx. 35-40 watts input. Uses plug in 
coils for all band C. W. operation. 6V6 
OSC; 6L6 AMP., 80 RECT. on 2 chasses. 
Complete with punched chasses, tubes, 
coils for 80 meters, all parts, antenna, 
key, step-by-step instructions, less crystal. 


Write for further description and price. 


BUILD YOUR OWN TEST 
EQUIPMENT WITH EICO KITS 


Mode! 145-K, Muiti-Signal tracer Net $19.95 
Mode! 221-K Vacuum Tube Voltmeter Net 25.95 
Model 315-K Signal Generator Kit Net 39.95 
Mode! 320-K Signal Generator Kit. Net 19.95 
Model 425-K 5” Oscilloscope Kit Net 44.95 
Model 625-K Tube Tester Kit Net 34.95 
Mode! 360-K Sweep Generator Kit. Net 34.95 
Model 950-K Cond. Res. Comp. Bridge 
Kit Net 


Mode! 1040-K Battery Eliminator Kit Net 


19.95 
25.95 


HI-FIDELITY ENTHUSIASTS!! 


Sun Radio stocks most of the fa- 
mous lines of tuners, amplifiers, 
speakers, changers, cartridges as 
follows: 


Radio Craftsmen, Newcomb, Bogen, 
Bell, Rauland, Jensen, Altec Lans- 
ing, Jim Lansing, Stephens, Electro- 
voice, University, Meissner, Brooks, 
Brook, Pickering, G.E., Garrard, 
Audax, Webster, and many others. 
Write our Audio department for 
recommendations and prices. 


HAMS I Sun Radio is headquarters 


for most of the famous lines of ham 


gear—like National, Hallicrafters, 
Hammarlund, B&W, Bud, etc. Write 
our ham department for availability 
and prices. W3PPQ—''Pick" is at 
your service. 
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Question Box 


for every 


“Servicing TV 
in the 


Customers 
Home 


for You 
on Outside 


to diagnose trouble using 
capacitor and VIVM 


Here's the book 


{ pr 


ive been asking 
ed help to m 


pr or finding your 
wa sround a strange circuit 
shows you how to “pull tubes” and 
diagnose trouble by observing audio 
ind picture effects. 3. How to judge 
IV set performance by analysis of 
i the test pattern. 4. Methods for 
making adjustments in the field 
You'll want this essential, profit 


building be 


Handy pocket size, 
sturdy cover 


$150 
ORDER TC.1 
Pays for itself on the very first job. 


Only 


HOWARD W. SAMS & CO., INC. 


Order from your Parts 
Jobber, or write direct to 

HOWARD W. SAMS & CO., 
2201 E. 46th St, 
Send copylies) of 
CUSTOMER'S HOME 


Indianapolis 5, ind 


SERVICING TV IN THE 
$1.50 per copy. 


(Check) (money order) for $ enclosed 


Nome 


Customer's Home” 


a “must” book 


TV Service Technician 


SAVES Time | 
SAVES WORK | 
Earns More 


Service Calls 


MODIFICATION 


have 


? afayetts f or type 

PA hich / ‘ foa id 


wafer Vitch cuts out 


i it the variable ca- 
acitor and insert var able 
i ers act the antenna and oscil 


| 


42 
“ i [ 
/ 
AF 
AY 


V npr 
the tat b. Here a ole, double 
throw te? ised One ection 
Wite he the ator lined as at 

The the tw ectior tch In a 
cult The witch wafer should have 

insulatio and should be 
hielded from each other to prevent in- 
teraction and feedthrough from the an 


tenna te 

The and negative 
mutual are types 242-A 
242 pectively, made 
by the. 

To align the et on WQXR, set a 
modulated Enal generator to 1560 ke 
and adjust the 100-uuf trimmers for 
maXimum output. Selectivity can be in- 


creased by making C2 


FL-8 FILTER CONNECTIONS 


? Lhave an FL-8 filter which want 
fo Se th / mie cations re 
ceiver. Please prepare a diagram shou 

t can be connected.—F. R., 
Vicksburg, Mis 


the f 


cover on 


-. Remove our screws which hold 
the front the filter and you will 


find three terminals marks 1 as show 
on the drawing. Us« nielded ca t 
run @ iead from the REC te na! t 
nign-in pedancee point mn the it 

tne rece er ( ne th er 
tot 


ground 


In a Nigen-impe 


GNI 


terr 
Impedance 
vutput 


connected to the 


? Lhavean bh 


tion on. 
KOMO ir 


erat 
quer Vv.) Set the i 
1000 ke (unmodulated) and a t 
tuning as much 

to make it zere eat wit tne ca 
signal. Regardless of it il rea 

the signal gener it Vv t | 
exactly 1 me, and pr 
harmonic frequencies of 2 me, 3 1 
and so on up the scale. 

Without changing the sett ng of t 
signal generator, switch the receiver t 
one of the bands to be i rated, 7 
In a station whose frequer a 
rately known. If po t ne the 
standard frequency trar ns f 
WWV on 2.5 me, 5 m 10 me, et 
should be used. 


Disconnect the antenna and feed ir 


the l-me signal from the ge 
tor. (If the set does not have a beat 
frequency oscillator, the gnal genera 
tor should be mod ed with an aud 

tone. Keep modulation turned down t 


the point where the aud r 


ik a i 
sufficient to permit identificati m of the 
signal. Keep the signal generator t 
put turned down and tur p the aud 
on the set. This prevents overloading 
the receiver.) Tune the receiver } 


RADIO ELECTRONICS 


q 
and ¢ ‘ y PHONE JACK 
| 
A. If ir cha crowded with lit FL-8 FILTER 
pace for extra component modify 
th . T 
t dip.d.t ono | 
JACK ON RCVR 
if the rec eiver has it hor 
3 at iit, equ 
eae | the shielded lead with a phone plug a 
— | insert it into the phone 4 on the t 
fonnect a pnone “ack between the 
— PHON ina Plug a pair 
BREAK 2MEG Sai}! of nig rie i peanke 
vt a r into the 
| TV 26 H p02 
42 SETS 
0068 004 4 
the 
| ' signs and with 
| = meters, 19 mete te. / t 
f reater accuracy? How can 
se | ANGED TO OSC SECTION 
y ‘ avelengtn to fre D. M. J 
h ets A. To convert wavelength in met 
an 0 frequency in ki es, divide 30 
| by wavelenytl ert to 1 
4 acycle ad +} ‘ 
4 To accurate recalibrate the ree 
in tern of frequer first 
hauling shows TO ave receiver band 
the spot. You learn the follow If icun t we near the con- the ecelver and th gnal genera- 
gi 1. A nple, effective method verte tube f tw hielded coil 1% tor to Warm u f i it 
for tracing down trouble, using your nehes in diameter and nches high half hour, tune in a broadcast. sta 
VTVM and ple capacitor i 00 (Statior 
| 
= = 
- 


nave 


nal generator to 500 ke by 
fifth harmonic against WWV on 2 


n the band. 


TRANSMITTER MODIFICATION 


essary changes. —C. B., Welland 


A. Since 


you did not send a circuit of 
your rig, we don't know anything about 
its size or circuit arrangement. How- 
ver, the following notes may be use- 
ful in making the change. 

1. The 807 is a cathode-type tube 
wit a 6.3-volt, 0.9-amp heater while 
the S14 is a filament-type tube requir- 
ing 10 volts at 3.25 amps. The two 
tubes will require center-tapped 


l0-volt filament transformer rated at 
The center tap should 
grounded and each filament pin by- 


assed to ground 


6.5 amps or more 


with a .005-uf 


mica 

acitor. You can use either cathode, 
fixed, or grid-leak bias. For ¢.w., about 
”) volts of bias will be O.K. You can 
ievelop this from a 245-ohm resistot 


(50 watts or larger) connected between 
the center tap of the filament trans- 
former .and ground. In this case, the 
filament bypass capacitors and the 
wam-forming plates should be con- 
nected directly to the center tap on the 
transformer. Bypass this cathode 
ng resistor with a .005-uf 
tor. For grid-leak bias, use a 
im, 10-watt resistor. 
2. The spacing between the plates of 
the plate tank tuning capacitor may not 
be wide enough to handle the 1,500 volts 
ed to the 814’s. If the present circuit 
; series fed, we suggest changing over 


bias- 
mica capac- 
4,500- 


to parallel feeding to get the d.c. volt- 
age off the capacitor plates and the 
tank coil. Study the circuits of trans- 


tters using two 813's, 
These circuits can be used for &14’s. 
The only differences are in the oper- 
ating voltages and in the current and 
ratings of the circuit 
Suitable circuits will be found in 
the various amateur handbooks and 


8001's, 4E27 


voltage compo- 


nents. 


magazines. 

If the driver stage 
nough drive for the 
can probably 


doesn't supply 
814’s (10 ma) you 
it by increasing the 
on the driver or 
in the driver st 


—end— 


raise 
plate voltage 
a heavier 


by usin 


tube age. 
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> | have a surplus transmitter which 
es a pair of S07"3 in the nnal. 1 want 
replace these tubes with S14’s and 
them 1,500 volts on the plates. 
Please prepare a diagram showing the 


to both sides of the broadcast signal 
and log the positions where the signal 
generator is heard. For example, if you 


the set tuned to WWV on 2.5 me 


the signal generator can be tuned in at 
2 and 3 me. Working from these points, 
you can then mark off 1l-me_ points 
throughout the band. Next, set the sig- 


beating its 


me 
yr its tenth harmonic against WWYV on 
me. The even 500-ke harmonics will 
fall directly on the previously marked 
l-me points and the odd harmonics will 
fall midway between them. 
If the dial can be read and reset with 
ifficient accuracy, additional points 
can be marked on the dial by setting the 
rnal generator to 50, 100, 200, or 250 
depending on the accuracy desired 


Test TODAY! 
TRIAL 


PERMOFLUX CORPORATION 
4912 W. Grond Ave., Chicago 39, Ill. 
Please send Permofiux Royal Eight” | 
(8T-8-1) FOR 10 DAY TRIAL 
(CD Check Money order enclosed 
Your Nome 
Addreis 
YOUR BEST ANTENNA BUY! . 
PROVEN UNDER 
ACTUAL TESTS! 
GHOST FREE RECEPTION—ALL —< 
CHANNELS REQUIRED 
WV MATCHES ANY OHM WIRE 
75—150—300 
USERS REPORT UP TO 
300 MILE RECEPTION 
TRIPLE DIRECTORS 
EASY TO 90 
INSTALL 


YOUR COST 


Approximate NOW ONLY 
Weight 
20% deposit on ali C 0.0. orders 


Lots of 3 
$8.45 cach 


SOLD DIRECT! WRITE... WIRED 


RAY CO. 
441 SUMMIT ST., TOLE 


PARTS LISTS 


Bills of material for most of the pieces of equipment described in RADIO- 
ELECTRONICS construction articles are on hand at all radio parts jobbers and 
distributors who sell the magazine. See your dealer for a complete parts list 


of any of this apparatus you wish to construct. 


FANS Onder the Famous 
claim the clean briiont Meike 


Technotes 


WESTINGHOUSE H-188 


Short-wave int 


HALLICRAFTERS T-54 


Intermittent reception ind ar 


tur } 
picture is likely to < 


contact on the push-butt tuning a 
the entire a 


ride.— Will IH 


Clean 


carbon tetrachio 


DU MONT RA-113 
Intermittent overloading of the 
ture circuits Is ometime lue t tre 


ble in the narrow-band syne circuit. If 


the trouble cannot be cleared by rep 


Ing the narrow-band syr amplifier ar 


syne and a.g.c. tubes, che tl peaking 
col in the yr 1 cit iit f the 
amplifier. This coil sometime 


intermittently after the set has beer 


operation a few hour Replacing tl 
General Industries’ 3-Speed coil (L213) will eliminat 

Turret-type Phonomotor for mittent condition 

record-changer applications. rt 


cireuit 


} 


No raster. High voltage O.K. TI 


an important reason why leading manufacturers athode 
prefer General Industries’ 3-Speed Phonomotors TBS video output tube. If the capacite 


Because they are extremely low in hum, wow, rumble and 300 volts positive on the cathode of th 
speed variation, General Industries’ Phonomotors meet picture tube tl tt t off. If t 
ipa r norte 
every performance requirement of radio and television set with a 600-volt ur WV 
be manufacturers and record-changer producers alike. 
Write today for detailed information, including specifications, Severe distortion o: tony and 
design features and dimensions of General Industries’ operation was traced t 
complete line of phonomotors. teries which had co me D 
was cleared up by replacing the batt 


rhe same type of tr 


any number of batter et It 
THE GENERAL INDUSTRIES CO, te check: te. 
Department ME Elyria, Ohio substitution before start 1 
tubes and coupling capacit Cha 


Otto 


OPEN 3525'S IN A.C.—D.C. SET 


ans Have Learned 


Over 43,000 nae OUT royal be too i ty in replacing a 
35Z5-GT or similar tube when you find 
HOW TO GET THE MOST the heater ope Some Fe 
ave a line filter capacitor connected 
OF BASIC TEST EQUIP the n the 
If this capacitor is shorted, it w burr 


Why Not You, 


SERVICING by SIGNAL SUBST 


1 1 
ovER 9 YEARS! wew, uP TO oatt 
Re- 
ynamic Speed Approach poly 
ment Problems, AM- - 
Universal — non odsolescent 
@ Enpios Only Basic Test Equipment 


out one section of the heater as fast as 
| you can plug in new tubs 


21H EDITION) 


A BEST SELLER FOR 


le, Modern, D 
justment and Align 


3525-GT 


ceiver Ad 


@ compiles to leara 
pment to purchase 


Ask for “S.S.S.” at your local 
Radio Parts Jobber or order direct from factory. 


PRECISION APPARATUS COMPANY. INC - $2.27 Horace Harding Bivd.. Elmhurst 4.6. 


Wo extra equi 


: 
T. Smith 
° PHILCO 48-1001 
eee can be caused by ¢ ‘ bia n the 
4 t t 
—— 
RADIO-ELECTRONICS 


You can check this capacitor w t 
pulling the chassis. Remove one tt 


other tubes 


om the tring the 
5. With the line switch ON 


ohmmeter acr s the ne plug 


in a new 


o check for a short. This precaution 
requires only a few seconds and w 


save many new tubes.—Wm. R. 2 


A.C.-D.C. RECEIVERS 


Many sets and amplifiers have a pilot 
lamp connected between one side of the 
line and the plate of a 35Z5-GT, 35W4 


tit 


or similar rectifier as shown at a. If the 


set is turned off ard turned back on 


35Z5-GT,ETC 


while the rectifier is st 


} 


amp will flash very brightly and 


warm, the 


i i 

burn out. This condition can be 
eliminated by connecting the pilot lamp 
across the tapped heater and connecting 
a 47-ohm, l-watt re tor In series with 
at 6.—Richard 


the plate as shown 


Sandretto 


CURING TV BREAKDOWNS 
Most TV receiver breakdowns are due 
to excessive heat generated in the small 
boxed-in compartment. It doesn't take 
to figure that it. In fact, 


uu could cook a meal or 


oblem is a smal] fan inside the cabi- 
net, that goes on and off with the TV 


. 
Technotes | Te 


t in any set is a phonograph syn- a 
commonly used by amateurs ooling on 
transmitting tubes. Make sure t tace rl nomeel 
the fa to blow the a to the bac of { d _— 
the set and it the cabinet. These can 
« purchased tron aimost any rad 
ipply he t small cost V 


} ist i 
Kalashian, WINXT 


FREED 16- AND 19-INCH SETS 

A loud 60-cycle syne buzz which is 
audible in the speaker can be reduced 
connecting a .$-uf, 400-volt capac 
tor from the plate of the vertical oscil- 


ground.—Freed Field 


| - 


in the cabinet, even if it is not con-| e B.S. Degree in 36 Months 
nected to the circuit. The reason for 7 


Radio-Television Technician 


te Certificate in 18 Months 


this 1s that the capacitance between the 


loop and the battery is utilized as part 


f he tuning capacitance of the an Experts predict that by 1954 there will be af 
tenna circuit. Removing the battery will east two posit for eve ‘ et g ana 
change the alignment and reduce the tect gra te. This ¢ ege offe 4s tested 
sensitivity of the receive G-E Rad 

Service B ive ye t lyea 


When the picture is centered prop 


erly, a shadow sometimes appears on Enter Both Radio and Television 
th rht le of the tube 12 n ; 

cha ich as the 12012 , 120151B I 

12 third of the B 

120133B, and 120138B which use me-| 
chanical centering. If proper adjust he R ‘ ‘ \ 
ment of the focus coil and deflect m | 
yoke doe not eliminate the shadow | 

he beam-bend tad for! 
when the beam-bender is adjusted for! The Famous “UNIT CHASSIS SYSTEM” 
maximum brightness, use the fol ving 
proce re deve 

1. Check capacitor C61 (0.5 uf) and! ' f 

\ TV 


replace 


2. Magnetize the metal band around 


/ 
the deflection yoke in the following I 
Connect the negative terminal of ar 

S-uf electrolytic capacitor to B-neutral 


(switch on the rear of volume control) 


With the set cerns SPECIAL! Television Clinics 


operating, 


touch the ositive side of the capacitor Amb Rad iTV Se ‘ 

to the junction of C61 and the red lead elinics—t r P : fie ‘ 

to the horizontal deflection winding (lo-] Write ¢ full det 

cated on the lug farthest from the] Oper 4% 000 4 ‘ 

front of the chassis on the terminal] 23 overseas intries. Fa 

board near the volume control). The] ras ‘ 
: Nonprofit technical institute ar e 49 

picture will jump from left to right year. 


then settle to a position slightly to the 


right of its original position M WA 
SCHOOL OF ENGINEERING 


neutral and re 
@ Founded 1903 
careful not to overdo this because you < 


‘at the operation 


will then cause a shadow to appear on 
the lower left side of the picture.—Ew 
‘ n Se ce Dept 


Terms open April, July, October, January 
Write for ‘Occupational 


etin,”* **Your Career’’ 


SPARTON 5006X and 5007X 
Complaint 


Milwaukee School of Engineering 
Dept. RE 452 1025 N. Milwaukee 
Milwaukee, Wisconst 


| 


4 

4 
Catalog for Pr 


Your 
Caree ‘ Bulletin 


‘ 


Sound weak, sensitivit 


4 


+ 
' 
i 
' 
operat +} n the 150-volt | ry 
+} 
' 
' 
' 


= 
4 
(>) Unt e : 
a b 
| 
| 
| 
sets, 
|. 
set, to circulate the iir. This prevents : 
man reakdow! f the much 
ower ambient te tul W ch 
the parts ha t erate -- 
An ‘ ce ent act init that _ l] an late date of discharge 
See eee ee ee eee eee > 
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MODEL 2430 - Designed specifically 
for all picture tubes requiring from 
65 to 70 degrees horizontal de- 
flection, (such as 24AP4, 20CP4, 
19AP4, etc.) Supplied with quality 
PM speaker, and Universal Picture 
Tube Mounting Brackets & Phono 
Jack $169.50 


MODEL 2431P —Similar to model 
2430, but with Push-Pull Audio, 
True Fidelity Output and Universal 
Picture Tube Mounting Brackets 

$199.95 


MODEL 2431C — Basically same as 
Model 2430 but with Continuous 
Tuner, Push-Pull Audio, True Fi 
delity Output and Universal Picture 
Tube Mounting Brackets Allows 
complete coverage of both TV and 
FM. bands $199.95 


See the Gold Medol Series 
ot your favorite Radio Parts 
Products Co. Dept. RE.14 


Miscellany 


The new Gold Medal Series incor- 
porates all the latest Tech-Master fea- 
tures which have made this improved 
630 type chassis the standard by which 
custom-built TV is measured... perform- 
ance and service are assured because 
Tech-Master design and construction are 
@s fine as human hands and brains 
can produce. Ali chassis are supplied 
completely wired, aligned and tested 
with all tubes (less picture tube). 


LOOK for your Tech-Master registra- 
tion and guarantee card attached to 
each chassis... it is your assurance that 
you are buying a genuine Tech-Master 
receiver. 
and other quality Tech-Master products 
Jobber or write direct to Tech-Master 
for complete descriptive literature. 


TECH-MASTER PRODUCTS CO. 


443-445 Broadway ° 


HIGH FIDELITY SYST 


You may own the finest pickup, amplifier and speaker 
that money can buy... yet you'll get poor reproduction 
it your TURNTABLE has excessive wow, hum or rumble! 
Reh -O-Kut offers a complete range of 12” Turntable 
mode to match your present high-fidelity equipment 
snd your own pocketbook. Not every sound system 
equ the most expensive turntable your turntable 
nust be chosen to mplement your other components 
Each REK O-KUT Turntable carries an engineering speci 
n which enabies you to select the appropriate unit 

ther mponents Quality and workman- 

O-KUT Turntable identical price 

solely on type of materials used 


MODEL LP-743 
3-Speed 12° Turntable 


induction type motor, de- 
signed for smooth, vibration- 
free operation. instantaneous 
speed changes without stop- 
ping turntable or removing 

$54.95 Net 


2 ed 12 


for use with ULTRA HIGH FIDELITY 

lifiers and Speaker Sys e only 12” 

Turntable that meets NAB. specifications for 
speed regulations and Wow content 


MODELS | MOTOR | SPEED 


Hysteresis 
Bynehromeus 


Turntables 


PRICE 
+ 


$119.95 


78-33", 


Hysteresis 
Synchronous 


4 Pole 
induction 


-3008 45-33% $119.95 


+ 


78-33%, $84.95 


v.43 


-4008 


$64.95 


-4008 


1-43 | wae 45-33% 


New York 13, N. Y. 


BACK AGAIN! 


And ‘Wholesale’ Has Them 
“LITTLE 


OHMITE 


2 WATT RESISTOR ASSORTMENT 


IN PLASTIC CABINET 
$49.50 


Cost of 


Alone! 
CABINET 
FREE 

125 Resistors in 40 Compartments 


shop. Easy to find the 
five-drawer 


A real timestaver in your 
righ? resistor 

plastic abinet Selected ser- 
vicemen s assortment of 125 resistors in 40 values 
10 ohms to 10 megohms You pay for re- 
sistors only Cabinet Free 


Order from Dept. RE-4 
WRITE FOR FREE FY! FLYER 


from 


cu 


REK-O-KUT co. 


38-05 Queens Bivd..Longisiand City, N'Y. 


HOLESALE 
RADIO PARTS CO., inc. 


311 W. Beltimore Se. 


BALTIMORE 1, MD. 


THE FUND REACHES 
$9,338.46 


FREDDIE-WA 
FUND 


RADIO- ELECTRONICS recently 
the following letter 
Thomason, radio 
nolia, Arkansas, and 
Freddie Thomason, 
less and legless: 

™ Your effort in building up the 
fund has been a tremendous help to u 
and we do appreciate it very much. 

“Freddie is scheduled to return to the 
Institute (Kessler Institute for 
bilitation, West Orange, New Jersey 
Editor) in the next few weeks for new 
legs. He has just about outgrown the 
ones he has now. He is trying to walk 
and we are hoping the legs 
help him to do so.” 

Faith, probably the strongest 
in human existence, has long 
utmost importance to the Thomasons, 
and faith combined with the good wishes 
and encouragement of unseen and un- 
known friends is a force that can’t be 
beaten. 

To date, RADIO-ELECTRONICS reader 
have contributed over $9,325.00 to the 
Help-Freddie-Walk Fund, but we can 
all readily understand that thousand 
more will be needed to assure Freddie 
a happy and useful life. As his fathe 
indicated in his letter Freddie’ 
continued growth means the 
chanical appliances on which he 
always depend must 
This, all realize, is expens 
undertaking, and we urge all of 
readers to contribute whatever 
whenever they can. Any donation, 
ever small, will receive our sincere 
thanks and acknowledgment. 

Please send your contributions fron 
time to time. (Make all checks, mon 
orders, ete., payable to Herschel Tho 
ason.) Address all letters to: 

Help-Freddie-Walk Fund 
c/o ECTRONICS 
25 West Broadway 
New York 7, N. Y. 


FAMILY CIRCLE CONTRIBUTIONS 
2 $ 517.50 
2.00 


received 
Herschel 


lan ot 


from 
technic 
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who was born ; 


Reha 


new will 
factor 


been of 


above, 
that me 
grow with 
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Balance as of January 18 


FAMILY CIRCLE 
rived to Febr $ 519.50 
RADIO. ELECTRONICS CONTRIBUTIONS 

$8,756.50 

1.00 


1.00 
1.00 
1.00 
2.00 
1.00 


5.00 
1.00 
20.00 
2.00 


5.00 


10.00 


+ F. Hoe be 
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3.00 
1.00 
1.00 
j 7.46 
$8,818.96 
FAM 519.50 
$9,338.46 


USING BLANKING TIME 

Pulses are needed to contro! the syn- 
chronization of pictures 
pulses are transmitted at definite in 
stants. The picture must be blanked 
out during the transmission of the 
syne pulses. Some inventors have de- 
vised circuits for sending other signals 
n addition to the syne 


pulses during 
blanking. For example, the audio mod- 
ulation may be sent during these times, 
thus eliminating the need for a separate 
More 
gested that pulses may be sent to con- 
trol color at the 
these auxiliary 
fere with the syne pulses 


carrier recently it has been sug- 


receiver, Of course 
signals must not inter 


BLANKIN 
4% 
LINES Pix FRaweE | 


The blanking periods represent con- 
iderable time during which no picture 
appears. Each picture line lasts 53.3 
microsecond (see drawing) At the 
tion of each line a horizontal 
b! ing period of 10.2) microsecond 
follow The total (65.5) he total 
horizontal deflection period, 
There are 525 lines per frar not 
ill of whic ire ve. App it 
‘ it 0 furir la ny her 
the beam retraces vertically. This lea 
490 line per trame 
Act ial piet ite thr t ta " Calg i 
lated. It the product of 
‘ nds per ble ne) 
per frame) and 4 
ye cond). The answer i 78 ! 
1 pleture per econd. Th 
hat no picture appears for neat 
one-fourth of the total time 


BETTER ALNICO MAGNETS 
An improved 


been patented by 


casting process ha 
Dolph G. P. Ebel 
ing, Tro N. ¥ and a 
General 


Electrie Co The proce ‘ 

il n greater directivi of the eld 

of the magnet. This has been accom 
plished in the past by a heat treatment 
na magnetic field. In the new method 
the alloy, containing iron, aluminum, 
nickel and cobalt, is cast in mold n 
which the heat lo through the des 
is held to a minimum during solidifica- 
tion. Heat removed by chilling one 


end of the melt. This produces crystals 
which extend lengthwise to form in the 


olidifying mass. 
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Sensational TV 


BARGAINS! 


Rocket DIRECTRONIC 
Motorless TV Antenna 


Amazing Fringe Area Reception’ 


ax See 


$16 we 
Included im AX-599 Serviceman's Array 


$16.95 


Included in AX-59 Serviceman's Array: 


$10.35 


SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


Why Your Dollar Buys Better 
From National Electronics! 


1. With our Big Buying Power, we buy for less 
—so we sell for less 

2. We ore set up to give you fast, efficient, 
dependable service 

3. FREE help with installation problems 


Rocket YAGI 
5 Element TV Antenna 


Excellent Pictures in Fringe Areos 


HIGH GAIN 


2 $7.95 $6.95 


SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


Rocket All Channel 
, CONICALS 


$375 $a 2 
SOLD ONLY @Y MAIL BY NATIONAL ELECTRONICS 


Deluxe Antenna Kits for Fringe Areas At Tremendous Savings 


Complete—Ready 


to Install Contains: 


$12.95 Value 
Your Cost $6.95 


Each Fringe Area Kit 


With Antennas, YOU SAVE 
EVEN MORE 


SOLD ONLY BY MAIL BY 
NATIONAL EL CTRONICS 


SPECIAL BUY 


$15 


SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


— TWIN LEAD 


SOLO ONLY BY MAIL BY NATIONAL ELECTRONICS 


PICTURE TUBES 
_ BARGAIN PRICES 


$23 50 SUPER SPECIAL 
+4 WHITE FACE TUBES 
1495 si? S50 

$25 00 ra $18 S50 


OF CLEVELAND 
THE HOUSE OF TV VALUES 


204 Delco Building * Cleveland 3, Ohio 


GUY 
WIRE : 


SOLD ONLY @Y MAIL BY NATIONAL ELECTRON 


Rocket Bargain Priced TV Accessories 


$i é 
' 224 
$26 97 
$2 98 


SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


Suasact TO CHANGE wirnouT NOTICE 
peices 7.0.8 MD. OHIO 
Oo not « Nase 


th ‘ 
4 13 | 
| 
| 
4 


[WE Buy FIRST QUALITY TUBES FOR CASH! | 
Fully Guaranteed @ Brand New @ Immediate Delivery 


SU46 mes 

tue 

6ALS 

iva 

save 

6SA7GT 

655GT 6SK7GT 

6SN7GT 

6KOGT 6veGcT 

6x5oT 

swe 6856 6 
35Z5GT 25L6GT 


FOB. New York City 
All 


1X24 | 
5¥4G | 68G6 
6aGs 
6ac? 6BNG 
| 6AKS 
| 6AB4 1 
| 1978 
| 12BH7 25896 
| 128¢7 19866 
| 12867 70L7GT 


Merchandise Subject to Prior Sole 


100.chm twin ead pure copper and polyethylene, $19 50 per thousand feet 1500 feef fo a roll 
TERMS: Orders for less then $25.00, add 10% to above prices. 25% deposit with order, balance 
co 


_PEN-OSCIL-LIT 


Fate al) radi 
seit 

wered © Hange f » over 

egacyoies ul o 125 
Corps 


* Low ost 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


THIS AD MAY BE SMALL—BUT IT 
CAN MEAN B-1-G MONEY TO YOU! 
want to buy BC.48. BC.342. BC.312. ARC-1 
BC.788 1-152. MICS. ART-t3. BC.22! or any 
parts thereef, no matter how small. In fact. I'M buy 
anything ttm net kidding Let me prove it 


Wire or write: ROBERT SANETT 
4668 Dockweiler, Los Angeles, Calif. 
Telephone: YOrk 4637 


Radio Thirty-five Dears Ago 


Miscellany 


In Sernsback Publications 


HUGO GERNSBACK 
Founder 
Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter i913 
Radice New igie 
Seience & Invention 1920 
Television 1927 
5 Radie-Craft 1929 
Short.Wave Craft 1930 
Television News test 


SENSATIONAL VALUE ! 


2630 SUPER 30 TUBE CHASSIS 
Mfr. Licensed under R. C. A. Patents 


Complete with 
2) quolity 
tube 

AND 
Beautiful hand- 
rubbed Mahog- 
any Console 
Cabinet 


COMPLETE PRICE 


$259.95 


slightly higher 
with full doors 


the newest 


with all 


1952 


electronic improvements 


the latest model 
© peok sensitivity for fringe areas 
® synchrolock tuning 

© keyed AG C 

© 15.000 volts under load 
l2inch RCA 

© can be adapted to color & UHF 


speaker 


high quality parts 
A set NOTA KIT 

Completely wired, Factory Engineered, aligned 
snd tested. RMA Guaranteed 

1 YEAR GUARANTEE ON TUBE 
A half hour ready for operation 
Saves up to $150 

this 


to mount 


Compare anywhere for high quality 


low price! 


Write Dept. 4 for further information. Phone 


and mail orders filled on receipt of money 
order for 25% as deposit . 
f.0.b. N. Y. 


NEW ENGLAND TELEVISION CORP. 
75 CHURCH STREET 


. the balance 


NEW YORK, N. Y. 


THE NEW 


TELEVISION MAST 


the SKY HI instal 


ore 


With 
lations 


mast 
No danger 
necessary. Tel 
and hinged 


easy 
ous climbing is 
escoping sections 
base make it possible to install 
the ground 


ond from 


without the use of ladders 


service 


The Sky Hi mast is raised 


and lowered hydraulically 
Double latches on each section 
holds mast securely 

This tower is used exten 


sively on mobile units for field 


work 


and 


Standard 40, 60, 80 100 


feet. Special towers to 200 feet 


Available in steel and aluminum 


deluxe and standard models 


Used by 5 Government agencies —— 


Write for literature 


Seme of the larger libraries still have copies of ELEC 
TRICAL EXPERIMENTER on file for interested readers 


APRIL, 1918 
ELECTRICAL EXPERIMENTER 
Seaplane Radios Trawlers and Destroys 

U-Boat 


The Phenomena of Electrical Conduc 
tion in Gases, by Rogers D. Rusk, 
M.A. 


Intensive Training for the Signal Corps, 
by A. C. Lietz 

New Phantom Antenna and Aperiodic 
Circuit 

A Radio Blinker Set for Teaching Code 

An Oil Antenna Switch for High Power, 
by M. M. Valentine 

A Motor-Boat Radio 
Mac Murphy 

The Design and Use of the Wave-Meter, 
by Morton W. Sterns 

Simpson Mercury Valve Radio 
mitter, by Walter R. Rathbun 


by F. 


Receptor, 


Trans 


ELECTRONIC LITERATURE 


Any or all of these catalogs, bulletins 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 


item. Use your letterhead—do not use 
postcards. To facilitate identification 
mention the issue and page of Raoio 


Evectronics on which the item appears. All 


literature offers void after six months. 


SELENIUM RECTIFIER 
HANDBOOK 

A book devoted to selenium rectifier 
characteristics and applications 
variety of electronic circuits has been 
compiled by Sarkes Tarzian, Inc. There 
are 25 pages on power and high voltage 
selenium rectifiers with iso-thermal, 
frequency and reverse characteristics, 
to assist design engineers tadio-TV 
type rectifiers, with various schematic 


to a 


diagrams, are discussed in 48 pages; 
replacement information for service 
technicians is listed in 7 pages 


Fifty cents to exper enters, ama 


teurs, and service technicians, and free 


to engineers from Sarkes Ta an, 1 
415 North College A Bloomingto 
Ind, 


CERAMIC PRODUCTS 


In a new 52 page catalog, the Stupa- 


koff Ceramic and Manufacturing Co 
has listed more than 500 steatite parts 
like tubing, coil forms, stand-offs, bush 
ings, etc. The brochure contains line 


drawings, dimensions, and many photo- 
graphs of the items. 
is a chart which shows 
characteristics of 14 typical products 

Catalog No. 951 is available fron 
Stupakoff Ceramic and Manufacturing 
Co., Latrobe, Pa. 


RADIO-ELECTRONICS 


A special feature 
18 technical 


id 
Nupreme Radio & Television Co. 
= ; | 136 Liberty Street, New York 6. N.Y. 
| 
— 
THOMASMOLD & DIE CO. 
| 


RADIO TUBE 
FUNDAMENTALS 


by George J. Christ 


tn 


New 


Only $1.00 


llustrations 


rad 
t 
t 

k 

wt k, and 
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eek 
ke 

t k 1 


USED AS A REFERENCE TEXT 
Radio Course, Div. of General 
Education, New York University 


Partial list of Contents 
Electrons in motion. Thermionic emission @ 
The ca.hode @ Plate current Space charge 
Diode load voltage @ lonization @ Voltage 
regulators @ The triode Pilate resistance 
Amplification factor @ Oscillatio Gas tri 
odes @ Tetrodes @ Pentode choracteristics 
Multipurpose tubes @ Vacuum and gas photo 
tubes @ Vocuum-tube grid bias @ Radio Tube 
applications @ Voltage doublers @ Detectors @ 
Automatic volume contro! @ FM detection @ 
@ Converters @ Conversion gain 


Order your copy from your distributor or 
MAIL THIS COUPON TODAY 


Radcraft Publications, Inc., Dept. 42 ; 
25 West Broadway, New York 7, N.Y 
My mitt e of $100 is e ed Pieass send 4 
postr py of RADIO JBE FUNDA. 
MENTALS G sbock Library Book N 45 ' 
Nom 
' 

Fon sate 


Miscellany 


INDUSTRIAL ELECTRONIC TUBES 


\ 28-page booklet devoted to industria 


and special-purpose tubes has just been 
published by Milo Radio & Electronics 
Cor} The booklet furnishes technica 
data on a great number of specialized 


tubes and units such as germanium and 


silicon erystal diodes, panel lamps 
strobotrons, trigger tubes, cathode-ray 
tubes, photocells, phanotrons, etc. Avail 
able gratis to interested readers by 


writing to the 
wich St., New 


company at 200 Green- 


York 7, ¥. 


CORRECTIONS 


The text referring to this diagram 
was omitted from the item “New Cir- 
cuits in FM Sets” on page 119 of our 
March, 1952 issue. The power supply 


shown was used in an FM receiver de- 

signed by J. G. Spencer of the BBC 
The .00l-uf capacitor, push-button 

switch, and 47,000-ohm resistor were 

connected into the circuit to insure cor- 

rect tuning. When the switch is pressed, 

an a.c. voltage is injected into the lim- 

15-20H 


PWR TRANS — B+ 


16/450¥ 


urvac 


b TO LIMITER GRID 


iter grid circuit. This voltage amplitude 


modulates the FM i.f. signal and cause 
hum in the output when the receiver is 
detuned. When the set is tuned on the 


eliminated 
discriminator does not re- 
spond readily to AM signals. 


nose, hum is minimized or 


because the 


Mr. H. E. Warriner 
attention to the fact that the photo- 
graph in Fig. 7 of his article, “TV 
Ghost Story,” is not right-side up. This 
photograph, page 39 of the February, 
1952, issue should be turned 90 degrees 
The antenna is 
horizontally but the photo- 
graph makes it appear to extend at an 


has called our 


counter clockwise. 


mounted 


angle from the wall. 

The diagram of the elaborate an- 
tenna array on page 27 of the March 
issue shows the three rhombic antennas 
connected in series across the quarter- 
wavelength matching section connected 
to the 450-ohm open-wire line. These 
antennas should be paralleled across the 
matching section. 


Mr. George E. Row has called our 
attention to an error which appeared 
in the description of his capacitor sub- 
stitution box which appeared on page 
94 of the December, 1950 issue. The 
text erroneously states that the unit 
covers a range of 54 different capac 
tances, This is quite an understatement 
The text should have stated that the 
substitution box described is the equiva 
lent of 54 different capacitors arranged 
in the form of a decade box. Actua 


the unit substitutes for approximately 


62,656 individual capacitors. 


PROVE 


MC 


SUPERIORITY! 


Mode! 201 
mutve! conductance tube tester 
* Checks mutual cond 
Calibrated michrom 
tubes for gas conten 
shorted and open e 
ali tubes from 75 


if Mode! R201 BC 442" meter -sioping 
unter 

cane $69.50 

Mode! R201BP — 4\2" meter -hand 


carrying case $73.50 


Mode! 204 


tube-battery-ohm capacity tester 


under rate ad 

method ¢ asy 

* Tests re ance to 4 

ests condensers trom 

Uses t 

Switches « as 

leakage 

Mode! 204 portable oak case 

femovadie 

cover 55-90 
Mode! 120 


ohms per) (volt meter) 
Stance ranges from nm 
ent ranges to 


Mode! 120 

open face 

Model 120° 
portable oak case 


$31.95 
$36.95 


Write Dept 
of these and other Instruments 


RE-4 for Free Complete Catalog 


—See them at your Jobbers— 


DIAMOND 
NEEDLES 


Oo t 


| | 


plus postage 


THE TRANSCRIBER CO. 


176 Green Street Dept. R Boston 30, Mass 


\ | | Hi 
today. It's the biggest dullar's worth of 
| ’ 
1952 


People 


DEAL? 
Get a dozen FREE with 


every order at 70% Ss: 
MINIMUM ORDER: 100 ASSORTED TYPES 


Every Type in Stock © Guaranteed ® Brand New 


Terms: 25%, with order, balance COD. Al! merchandise subject to prior sole, FOB. New York City 


ision Materials Corp. 


120 LIBERTY ST., NEW YORK 6, N.Y. * COrtlandt 7-4307 


“Positively Amazing Performance!” 


is what they ore all saying about the new ALL-CHANNEL 


GONSET ‘‘RADARRAY”’ 


“Model C” 


High gain and front-to-bock ratio on all 12 channels No side lobes 
ideally suited where maximum goin is required on several channels, 
or where ghosts. co-channel or adjacent channel! interference problems 
exist in combination. Eliminotes or greatly reduces oscillator interfer- 
ence troubles 

Ruggedily constructed yet light enough to be used on a rotator 
Another engineering achievement by the originators of prefabricated 
open-wire line for T-V. Write for our “Fringe Area” brochure 


available at most dealers 


GONSET CO. 801s. Main st. BURBANK, CALIF. 


LOVE THAT 
QUICK- WEDGE |! 


Quick-Wedge 


SCREW - 
> HOLDING 


a SCREWDRIVER 


unconditionally guaranteed 


ASK FOR IT AT YOUR DEALER 
KEDMAN CO + 233 Sth WEST. SALT LAKE CITY 


Irving G. Rosenberg was appointed 
director of operations for the ALLEN B. 
Du Mont LABORATORIES’ Television Re- 
ceiver and Cathode-Ray Tube Div ns. 
He was formerly manager of the 
Cathode-Ray Tube Division. Fritz P. 
tice, formerly assistant manager of the 
Cathode-Ray Tube Division, was named 
to succeed Mr. 
of the division. 


tosenberg as manager 


1. G. Rosenberg 

William S. Parsons, vice-president in 
charge of sales of the CENTRALAB Drv1- 
SION of GLOBE-UNION, INC., Milwaukee, 
since 1945, was president of 
Centralab. Mr. Parsons was also elected 
a director of Globe-Union, Inc., to fill 
the unexpired term of the late Walter 
F. Dunlap. Mr. Parsons, who joined 
Centralab in 1931, has spent his entire 
business career in the 

Henry Roemer, executive vice- 
president of FEDERAL TELEPHONE & 
Rapio Corp., Clifton, N. J., since Sep- 
tember, 1950, was elected president of 
the company. Mr. Roemer directed Fed- 
eral’s activities during World War II. 


W. S. Parsons 


elected 


electronics field. 


Above—H. C. Roemer 
Right— 
W. J. Slawson 

William J. Slawson has joined BRacu 
MANUFACTURING CorpP., Division of GEN 
ERAL BRONZE Corp., Newark, N. J., 
distributor sales manager. He comes to 
Brach from John F. Rider, Publisher 
He has been associated with the 
tronics industry for the past nine years. 

Charles P. Cushway has joined CREs 
CENT INDUSTRIES, INC., Chicago, as vice- 
president and chairman of the Advisory 
Board. He was formerly executive vice- 
president of Webster-Chicago. 


as 


elec- 


Above—C. Cushway 
Right—Dr. R. Bown 


Dr. Ralph Bown, director of research 
for BELL TELEPHONE LABORATORIES 
since 1946, was appointed vice-president 
in charge of research. Other Bell Labo- 
ratories organization changes include the 
appointment of Dr. J. B. Fisk as direc- 


RADIO-ELECTRONICS 


| 
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tor of research in physical sciences; Personnel Notes 
Dr. H. T. Friis, director of research in 


high frequency and electronics; and Dr. + ° - Walter H. Furneaux Was appointed 
W. H. Doherty, director of research in vice-president in charge of manufactur- 
electrical communications. Dr. R. M. ing of AERovox Corp., New Redford, 
Hurns was appointed chemical co-ordi- Mass. He was fe rmerly vice-president 
nator in addition to his present position 44 general manager of Aerovox Can- 
as director of chemical and metallur- @da in Hamilton, Ont. 
vical research. Albert Coumont was appointed 
J. A. Milling has succeeded Edmund service manager of the RTMA. He was 
Tr. Morris, Jr., as director of the Elec- formerly sales manager of the Elec- 
tronics Division of the NATIONAL PRO- tronics Section, International General 


DUCTION AUTHORITY. He also succeeds E'ectric Co., In: 
Mr. Morris as chairman of the Elec- 
tronics Productior toard, Defense Pro- 
duction Administration He is on leave 
from the RCA Victor Division where he 
was Vice-president of the RCA Service 
Co. Mr. Morris has returned to the 


aiso 
Westinghouse Electric Corp., Balti- Albert Lederman as a technical repre- 
more, 


Walter E. Kingston was named 
director of the new Atomic Energy Di 
vision of SYLVANIA ELECTRIC PRODUCTS, 
Inc. He formerly headed Sylvania’s 
Metallurgical Laboratories. Sylvania 
announced the appointment of 


sentative of its Government Relations “ong for 
asy portabil overs 4,00 
Department in Washington. Mr. Led persons indoors, up to 25,000 aq. ft rm 
erman had been with the Office of the Full 30 watts usable output, 2 higt \ P 
Secretary of Defense. inputs, 1 phono imput, each with separate , 
ume control, tone control, fidelity b from 
Hugo Sundberg, vice-president and 40-20,000 cpe. Complete systen ides q 
general manager of Oxrorp ELEcTRI« watt amplifier and tubes, Electro-V 
unidirectional mike with a stable floor 
Cc ORF hi speaker manufacture rs, stand and 20 able ~ t le M 
personally direct future sales pol- speakers, each with 30° cable; portable q 
in addition to his other executive case holds all, 16). x 12% x 25". For 11f , 
luties 60 cy. A.C. Shpg. wt., 75 Iba. Complete, 
Above k only phono top 
M. L. Bruckner ... Charles Shaw was appointed to 93-372. Complete 30 Watt System. Only $119.75 : 
Left—J. A. Milling head the recently expanded Purchasing o-Speed above. Only $16.93 
T on asy rms write | 
Marvin L. Bruckner joined Quam- Department of the TRIAD TRANSFORMER ii dla 
NICHOLS Co., Chicago, speaker and elec- MANUFACTURING Co., Los Angeles. FREE seo the o12- fou ALLIED Catalog for other 
tronics manufacturers, as assistant . . Viee Admiral Edwin Dorsey Foster, Sound Sydoms ranging trom 8 to 80 watts. Write for 


Free copy of Radio's leading Buying Guide today 


sales manager of the Jobber Division. U.S.N., retired, was elected vice-presi- 
He was formerly sales engineer with dent and director of planning for the ALLIED RADIO 

Thordarso issner vis JIVISION. > was 
the Thordarson-Meissner Division of RCA Victor Divisio He w pre W. Best. Chicago 7, 
Maguire Industries. viously director of the company’s Mo- seit 


Get This Valuable Book ust 


Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Di- 
agrams Explained”, absolutely FREE! Just 
off the press! Gives complete wiring circuits © 
and diagrams on the latest Radio and Television Sets. 
Easy-to-read, large 8', x 11” pages, with full instructions on 


FREE 


how to read and use the diagrams. A “must” in every Radio T { 
and Television service-man’s repair kit. You get this val- e 
uable book as a FREE Gift for asking to see Coyne's great 
new 6-book set, “Applied Practical Radio-Television”! 


Here's ‘Know- How” That Makes You Worth More’ SEND NO MONEY! 


to the big money faster in TELEVISION-RADIO on 7 days free trial. We'll include Radio P 
if you know o find the answer to servicing pro blems. & Diagrams. If you keep the set, pay $3 in 7d pt 
Coyne great the answers month until] $23.00 plus postage i Ca e Or 
quickly! For ba o understand, you can return the library at our expense in 7 da} nd f “ 
you'll find everything » 5 which con- ing. YOU BE THE JUDGE. Either way, the book of TV-Radio 
tain over 5000 practica cover every step Patterns is yours FREE to keep! Offer is limited. Act NOW! 


from principles to ins servicing, trouble-shooting and 


aligning all types re D's J sets. So -to-date 
ine Sot OR TV ind adapters and FREE BOOK — FREE TRIAL COUPON! 


762-Page Tele VISION Cycl opedia Included * COYNE ELECTRICAL G TELEVISION-RADIO SCHOOL Dept. 42-Ti 

And then, for speedy on-the-job use, you get volume 6—the 1 500 S. Paulina St.. Chicago 12, itt ; 
famous Coyne TEI EV ISION CYCLOPE DIA. It answ ers a YES! Send 6volume “Applied Practical Radio-Television” for 7 days FREE 5 
today’s television problems on servicing, alignment, installa- a TRIAL per your offer. Inciude TV-Radio Patterns & Diagram Book FREE : 
tion and others. In easy-to-find ABC order, cross indexed 
Use this 6 volume TV-RADIO LIBRARY free for 7 days; ghame Age ' 
get the valuable Servicing Book ABSOLUTELY FREE! * Address : 
City Zone State 

Where Emcloved 

( ) Check here if you wont library sent COD You poy postman ' 

$22 pilus COD postage on delivery 7-day money-bock guarantee ' 
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F ha 
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bilization Planning Department. 
Howard W. Sams, president of 


Howarp W Sams & Co., INC., Indian- 
FRINGE AREA & DX apolis, was elected president of the In- 


PROBLEM SOLVED with dianapolis Board of Works Standard Brands — Unbranded 
Frank Dell’ Olio was promoted to —Guaranteed 
NEW DAVIS purchasing agent in charge of all pur- “183 $1.35 6BFS $65" 12406 $.70 
SUPER-VISION chasing in the Mount Bethel and Plain- 
field, N. J., plants of HaAYpU BROTHERS, “tLNS 1.05 6BQ6 94 12AU6 46 
ANTENNA Arthur M. Wengel, pioneer inven- $0 38 
“THE ONLY TV ANTENNA SOLD WITH A tor in electronics research engineering | ' 33. 
MONEY-BACA GUARANTEE” for the Ray-O-Vac Battery Co., Madi- | 1287 
\ son, Wis., died recently of a heart | $2 “616 1-09 1255GT 50 
é Hugh P. MecTeigue, manager of +4 
j named to direct the company's acceler- 6AGS 65 6SA7GT 75 128N7GT 75 
ated military electronics training pro- 
Dr. Courtnay Pitt, vice-president, 73 90 
Finance, PHILCO Corp., was appointed | 678 a6 35W4 37 
to the top-level Management Policy 
Committee of the company. 
Steven E. Lasewiez has joined 1.80 
LAaPoINTE-PLASCOMOLD Corp., Windsor | BRANDS 
7 Locks, Conn., as production manager. | Minimum Order $15.00 
. He was formerly with the Horton- 
Bristol Co. The company also an- SPECIAL PURPOSE TUBES 
10 OUTSTANDING FEATURES: nounced that Thomas Lamont had 
1 EXCELLENT FOR FRINGE AREA and OX rejoined them as assistant publicity 2050 1.459002 1.50 
RECEIVING — and broad band receiving with director. IMMEDIATE DELIVERY! 
high gain on all channels —2 through 13 ... Everett E. Gramer, vice-president 
; 2. CLEARER PICTURES UP TO 125 MILES OR of the GRAMER TRANSFORMER CorP., prior sale. Ir ange © 
MORE — from the station Chicago, has assumed the duties of WRITE, WIRE, CALL—TODAY! 
3. GHOST PROBLEMS REDUCED or eliminated western sales manage We 
{ pe ... J. J. Samuels, formerly of SHEL- | 
: 4. PROVIDES 10 OB OR MORE GAIN ON HIGH DON ELECTRIC CO., has joined the FIDEL- 
CHANNELS where gain is needed most iry Tuspe Corp., East Newark, N. J., Nat iman 
... Kenneth A. Hoagland, who has | co. 7-609) 
6. MINIMIZES INTERFERENCE: Airplane Flutter | ‘lirecting ALLEN B. De Mont 
: Signs — X-Ray — Industrial — Etc ment engineers, was promoted to the 
= 7. ELIMINATES DOUBLE STACKED ARRAYS, and | PYsition of assistant engineering man- 
= L out-performs 2 bay yagis on tow band and ager of the Cathode-Ray Tube Division. 


4 bay yagis on high channels | ... Leslie F. Muter, president of THE 


8. ONLY ONE TRANSMISSION LINE NECESSARY, | | MUTER C0., was re-elected president of 
9.NO WORRY OVER POSSIBLE CHANNEL | the oF 
2 CHANGES on either high or low channels. caGO; Paul V. Galvin, Motorola, Inc.; 

10. CAN BE TIPPED WITHOUT TILTING MAST Raymond F. Durst, Hallicrafters Co.; 

; to take advantage of horizontal wave and Richard Graver, Admiral Corp., 
lengths were elected vice-presidents. 
a AT YOUR JOBBERS, OR WRITE TO: ... Homer R. Oldfield, Jr.. was ap- 


pointed resident manager of the re- 
3047 W. Olympic Bivd., Los Angeles 6, California cently established GENERAL ELECTRIC 
sis; nusi INFORMATION TO ME AS CHECKED ADVANCED ELECTRONICS CENTER at Cor- | TWIN-TRAX* TAPE RECORDER 


nell University, Ithaca, N. Y. He was “Choice of Engineers Everywhere” 


and tops in value, you'll buy the 


Send Free Technical Data on new SUPER-VISION 
ANTENNA. formerly manager of sales for all Gov- Compare the guaranteed specifications 
Send Name and Address of NEAREST JOBBER. ernment Department sales. of a Twin-Trax Tape Recorder with any 


Name — —_— other recorder in any price class. You'll 
Street ae r find that Twin-Trax gives you more fea- 
City State tures, better all-around performance and 


more value for your money. 

Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 
*Trademark Reg. 


398 Broadway New York 13, N. Y¥ 


Condensers Instantly 
NeT 


jong 


waramiced 


See Your Dist. or Order Direct 


‘PRES-PROBE CO. 


4024 N. Sixth St., Milwaukee 12, Wise 


MEW CONDENSER TESTER 
(q 
ealing wit Another Outstanding Jopbe 

\ time Cx ‘ ) 6205 
vaguested by ban Rocrner, New York, N. ¥ 
RADIO-ELECTRONICS 


ATTENTION EXPERIMENTERS 
AND SERVICE MEN 


Complete conversion kit consisting of 70° yoke 


hi-efficiency horizontal output transformer 
width coil, complete instructions $7.95 complete 
Used 52° yoke 9% 
Used 10°—12” RCA 630TS type Horizonta! Out 
put Transformer ea 
Gold-bordered lucite masks 

14” $3.50 17" $450 

Rect. 425 20 625 


Test record and speed indicator with large 
hole to test mechanical operation of 45 RPM 
changers—moade of unbreakable vinyi—takes jess 
than |S seconds for complete pioying cycie—a 
boon to technicians who do any chang or work— 
each 

Minimum order $2.00. Limited quontities 

25% deposit with order—bolance COD 

CLEAR-VIEW TELEVISION, INC. 
5542-44 Ridge Ave. Philodeiphic 28. Pa 


WANTED 
TO BUY 


Large and small quantities of 
new or used electronic govern- 
ment or manufacturers’ surplus 
tubes and equipment. Highest 
prices paid. State quantity, con- 
dition and best price in first 
letter. 


Box No. F-2 c/o Radio-Electronics 
25 West Broadway 
New York 7, N. Y. 


ELECTRONIC 


WANTED 


WE PAY TOP $$$ FOR: 


RADIO RECEIVERS » CLAMPS 
TTERS PLUGS 
RC-1 corps 
ARE. 
ART-1 TELEPHONE 
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INDICATORS 
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Write, Wire Today! 
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TALLEN COMPANY, INC. 

Dept. 


RE, 159 Cariton Ave. 
Brooklyn 5, New York 
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MORE ON TV GHOSTS 
Dear Editor: 

In the February 
ELECTRONICS, pages 37 and 38, your 
feature, “TV “Ghost Story,” by H. E 
Warriner, describes an indoor 
with a tunable matching stub, 


issue of RApIo- 


antenna 
shorting 


bar, and tunable capacitor 

We compliment you on this story, and 
compliment Mr. Warriner . He 
knows indoor antennas,, and his vivid 


description is excellent. However, we 


feel that if he had known that we have 
marketed this antenna for over a year 
(many thousands have been sold and 


he would have written 
experiments go back 


are now in use) 


us. (Warriner’s 


to 1950 Editor.). Our Spico TV-503 
Super Phantom antenna, engineer-de- 
signed and precision-built, we feel, ful- 


fills his specifications. 

I might add that as a result of our 
extensive experimentation in this field, 
up with all the technical fea- 
tures explained in your detailed article, 
offerin maximum television recep- 
tion from an indoor antenna. We use 
brass tubing instead of steel through- 
out for the 
perfect rust-proof 
sections. 

We are regular readers of RAapto- 
ELECTRONICS, The magazine is one of 
the most informative and enlightening 
in the industry. Keep up the good work! 

MILTON SPIRT 


we came 


g the 


rods, to insure 


between 


telescopic 


contacts 


Sp rling Products Co. 


New York, N. Y. 
IS INDUSTRY TO BLAME? 
Dear Editor: 
I have just read the article entitled 


“Shortage of Technicians Imminent?” 
in RApDIO-ELEcTRONICS for December, 
1951, in which Paul V. Forte blames the 
radio and television industry for “fail- 


ing miserably to train service techni- 
cians.” 
I agree with Mr. Forte. 


The technician graduating from radio 
and television school, upon applying to 
industry for a job, is usually greeted 
with the typical question: “What ex- 
perience do you have?” 

Why doesn’t the industry make avail- 
able to the graduate the experience, or 
the additional special training? 

Your editorials are always well-in- 
spired. I hope you will write one on this 
important subject. 


J. G. SAVAGE 
New York, N. Y. 
SMALL TOWNS CROWDED OUT? 
Dear Editor: 
I am a small-town radio technician. 


I have an idea that I think should be 
brought to the attention of the FCC, 
and the only way I know of getting it 
there is through RADIO-ELECTRONICS 
This concerns the small that 
have been denied their own commercial 
broadcasting outlets. Large-town radio 
advertising is pumped in 18 hours a 
day, and local business must suffer in 
silence. Small-town talent goes un- 
noticed for lack of an outlet. Most im- 
portant of all: the small-town radio 
station would be a link between the 
town and the rest of the country in case 


towns 
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ADD-A-SET 


TV Receiver Coupler 


© Highest efficiency transformers used. 
© Operates in fringe areas. 

© High pass filter action. 

© No inter-set coupling. 

© Eliminates soldering, screw terminal. 
© Compact, mounts inside cabinet. 


Sold by leading Jobbers Everywhere 
Send for FREE booklet on TV INTERFERENCE 


H. G. CISIN's DOCTOR 
Shows you how to fix TV sets RAPIDLY 


MAKES TV SERVICING EASY! 
TUBES CAUSE 80% OF TY TROUBLES 
TV DOCTOR QUICKLY LOCATES ALL BAD TUBES 
EXPERIENCE—-PICTURES & 
YOU THE QUICK, EASY WA 

TO FIX FAULTY TV SETS 


Only $1—you'll sey it’s worth hundreds 


5-DAY MONEY-BACK GUARANTEE 


FREE SPECIAL OFFER 


TV TROUBLE PICTURE 
TV TERMS SIMPLY EXPLAINED’ 
oe FREE 

v DOCTOR 


Trovsce SHOOTING METH. 


for #1 
bow 


8H. G.CISIN Ce Engineer (De pt. E-12) 
200 Clinton Str 2. 
& “TV TROUBLE ve METHOD 
ed f payment for TV DOCTOR 
Rush cop 
Name 
Bay 4 


A money! labor! 
| a 
| 
| 
ATi 
MU 
j 
| 
| 
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TV PICTURE TUBES 

Six month querantee 
10BP4 $13.95 | 16GP4 $29.95 
16.95 | 16)P4 29.95 
16.95 | 16RP4 23.95 
22.96 | 16Th4 23.95 
15.95 | 11BP4A 24.95 
29.95 | 1ISAP4A 39.95 

TUBE KITS 

BEST BRANDS at BEST PRICES 


394, 174, 185, 155 

List Volve $8.00 Tube Kit only 
354, 174, 155, 185 

List Value $7.80. 4 Tube Kit 


1U4, 384, 155. IRS. List Value $239 


All Four Tubes for 
185, 174 


List Value $780. All for .......... 


117Z3, 1US 3V4, 185, 174 
AC-OC Portable Kit. All for .... 


T2ZAT6, 128A6, 12BE6, 35W4, 5085. 


5 Tubes for 


SOL6GT, 15Z5GT, 128Q7GT, 
128476, 125A7G. Tubes for 


$239 
$939 


$939 
$2” 
$322 


at 60 and 10°. discount . 
today! 


All type of radio receiving tubes 


write 


RESISTOR KITS 


Insulated and 2 


2 watt assortment $ 95 
most used valves best 4 


00 fo 


50 asst.—$2.95 


12” PM SPEAKE 


attach 
watt “so 17500 
cps. response 8 
hm ve 
Very best q ty 
BRANDS —Individ 
4 16 


6” (SPECIAL PRICE) ..... 


oaral 
H gh fide 
high ¢ tee 


y packed 


$1.59 ea. 


TV INLINE 


ANTENNA 


Atthec we 


wth mast, ind boxed 
for $7.29 


TV “Perfect Balan 


High low 6 element Yog 
‘ 


es 
with 8 foot mast, div 4, 
6 for $6 49 eo 


SPECIAL! 


Double “V" High Gain 
TV Antenna Hit 


Complete, ready to install, 300 
he ms wire 
hardware F site antenna with 
st Complete ¢ 

Buy f $7 49 each 
with SATISFACTION Gt 


orver Tovar! 


$49 W. Randolph St.. Chicege 
ANdeovwer 3.1590 


PREMIER Radio Tube Co. 
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of disaster, or a national emergency. 

I operated radio transmitters and 
taught radio repair in the Signal Corps. 
I believe that if I could 
struct and operate a 


legally con- 


low-power broad- 
cast station I could meet any reasonable 
requirements of the FCC; and that the 
cost would be less than $100. 

I propose that the FCC set aside one 
frequency in the standard broadcast 
for the exclusive use of 
radio stations ithorize 
ion on this frequency with a power of 
5 to 10 
radio service build, in- 
stall, operate, and maintain these sta- 
tions. R. HAWBAKER 


on, Texaa. 


band small- 


town opera- 


watts; and license qualified 


technicians to 


gist of 
letter, which was too 


foregoing represents the 
Mr. Hawbaker’ 
long to publish in full. I 
what the FCC tried to do for many years 

put low community stations 
together on frequencies where they 
would (theoretically) cause little inter- 
ference to each other, and would be able 
to cover their own communities with 
However, the system is 
to all towns and cities 
that would 


advocates just 


-power 


local services. 
not extendable 


because of the interference 


exist, even if station power were re- 
duced to 10 watts. (The power gener- 
ally used for community stations was 
250 watts. A large number of these 
stations are still in existence—see the 


broadcast station list for frequencies 
from 1450 up). In effect, not one fre- 
quency, but several, are devoted to the 
small-town station, 

The solution appears to be FM—if 
any solution exists. Using the best en- 


gineering brains of the country, the 
FCC has been able to find no way of 
crowding more stations into the broad- 
cast band. But the FM band is still 
partly unoccupied. It has its own diffi- 
culties, such as the present small num- 
ber ot FM receiver B it progress is 


possible in that direction, and appears 
in other Editor) 


not to be po ble 


ASKS ANNUAL INDEX 


Dear Editor: 

As a subseriber to RADIO-ELECTRON- 
is for six years, I would like to make 
‘ t miner n tne nigra ‘ 

I think that the dist tion arti- 
cle amor Vario the ver well 
proportioned, | found the following 
iten n the Decemb« 1951, Issue es- 
pecia interesting: “Electronics and 
Musi “lonophone Circuitry,” “TV 
Predictions,” “Light-Ser electron- 

tor Cir- 

t itents 
and “Radio-Electronic Circuits 

The main thing that I would like to 
see added to the magazine is a yearly 


master index. I consider your articles 
of lasting reference value, but they are 
useless to me without a master index. 
I know that outside organizations print 


up master indexes combining several 
magazines, but they cost too much and 
are too watered down with references 
to magazines that I do not have. 

W. KNoop 
Saginaw, M ch gan 


—end— 
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Radio. Electronics. 25 W. Broadway. New York 7. 


at whole 
workina ast service, Amp 
To St. New York 7. N. 
ANS A WAVE RADIO HEAR 4 
pa G Reker, 10 Ora 
Vasa Calif. 
10 WATT A TRKIODE HIGH FIDELITY AtDio 
reamplifier para 
T Ha 
= 4 a s. 
| Y 
WE KEPAIR, CONVERT, SELI ALL TYPES 
electrica rume 4 heckers and ana fa 
‘ tr Meter La a 
= w York Y Teler BArcia 
WANTED AN APR er “APH Ts 
\K AKT Be 
i 
Ana AK A 
AF. LAG: ¢ Ka 
Manua Lab Qua t 
A Pa Trea nt T Doila i Fa 
Hox 
TV ANTENNA DESIGN AUDIO ENGINEERI 
Electr Mathematics t t 4 
#1 FCC Ka 
$ Wil K. ‘ 
4 La t M 
“REPAIR OWN RADIOS Tr ow 
‘ Inf ation ff 


TELEVISION TUNER KEPAIR SERV 
‘ | er 4 


PV AND PM ANTENNAS. YAGI, CONICAL, BOW 
M Lowest pr 
r Ma 


NEW OAK BOOSTER 


Precision Engineered! 


for TV-FM 


by OAK ELECTRONICS 


$39.95 


hong = ter that finally satisfies your demands 
by succeeding where others hove failed. The 
OAK BOOSTER uses Mailory IND UNER same 
1s used in Dumont, Crosley and Stromberg Car 

son TV sets) in a newly engineered ¢ 


which patent is pending. Provides variable band 
width to control adjacent 
and reduce noise to a minimum. Uses new ''Q 
multiplier circuit to increase gain enormously 
Vv Highest goin Vv Gain adjustable 

of any boos from front knob 
Automatic On-Off 


¥ Dual Input Variable bandwidth 
controllable from 
Dual Output front panel 


Order Oak Booster from your jobber today 
Write for specifications and discounts 


OAK ELECTRONICS 


150 Oak Street, Buffalo, N. Y. 
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BLAK-RAY SELF-FILTERING 
ULTRA VIOLET LAMP 


Experimenters have been look ng for a reason 
ably priced Ultra-Violet lamp that would sup 
ply a rich quality radiation with minimum 
power consumption The BLAK-RAY 4-wott 
lomp, mode! X-4. complete with U-V tube 
fills these requirements admirably Over 3000 
substonces re affected by the so-called 
biack light’ and glow visibly or fuvoresce in 
co weird manner when iiluminated by the U-V 
lamp here illustrated. This lamp gives long 
wave vuitro-violet radiation heving a wove 
length of 3654 to 4000 angstrom units. Some 
of the substances made to fluoresce visibly 
when illuminated by U-V light are certain 
woods, oils. minerals, milkstone, cloth paints 
plastics, yarn, drugs. crayons, etc. This lamp 
is self-fiittering and the invisible U-V rays ore 
hormiess to the eyes and skin. The lamp is 
equipped with spectral-finish aluminum re 
flector. The lamp consumes only 4 wotts and 
can be plugged into any 110 voit 50-60 cycle 
alternating current outiet. Will give 2000 to 

hours of service. It weighs but I*, Ibs 
and has a convenient adjustable handie The 
lamp is approved by the Underwriters Labora 
tories and has o built-in transformer so that 
t may be sofely used for long periods when 
necessary. Extra U-V tubes are available at 
nominal cost. The outer casing of the lamp is 


richly finished and very sturdy 
UNUSUAL BUY $14.75 


Ship wt. 4 Ibs 
POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole AC. induc- 
motor 15 wotts, 3000 rpm. 
11%": 4 mounting studs; 
shaft, 3/16" diameter; 
120 volts. 50-60 cycles. AC 
only. When gecred down, this 
unit can operate an 18” turn 
table with a 200 Ib dead 
weight. Use it for fans. dis 
ploys, timers and other pur- 
poses. Ship. wt. 2 ibs 


UNUSUAL BUY 


WATTHOUR 


Leading makes — com- 
pletely overhavied 
ready for service 100- 
110 volts, 60 cycles, 2- 


stall. Ship. wt. 14 ibs. 


NO 43 $4.50 


NOW ONLY 


WESTERN ELECTRIC BREAST MIKE 
Lightweight | ib. carbon micro- 
phone. Aircraft type Breastplate 

adjustabie 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, finish 
Ship. wt 


2 
new vow PRICE $1.75 


AMAZING BLACK LIGHT 


250-watt vitra-violet light 

source. Makes fluorescent 

articles glow in the dark 

Fits any lamp socket. For 

experimenting, entertain. 

ng, unusual lighting effects 


$2.45 


A SAVING aT 


HUDSON SPECIALTIES CO. 
40 West Dept. RE-4-52 
New York 7, N. 
Be sure to fe ng charges.) 
or leposit of hip balance C.0.D 
€.0 ORDER $5 00. 
coo DERS ACCEPTED ONLY WITH 20°, OEPOSIT 
SHIPPING CHARGES. 
cle Items Wanted 
87 33 152 125 
Print Clearly 
Address 
Zone State 
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APPLICATION OF THE ELECTRON- 
IC VALVE in Radio Receivers and Am- 
plifiers (volume 2 of a series), by Dr. 
Dammers, J. Haantijes, J. Otte, 
. Van Suchtelen. Published by 
Philips’ Technical Library. Distributed 
by Elsevier Press Inc., 402 Lovett Blvd. 
Houston 6, Texas. 6 x 9 inches, 431 
pages. Price $7.75. 


Three general topics are covered 
here: a.f., output, power supply. The 
a.f. chapter includes phase inversion, 
frequency response, distortion. Class A, 
AB, and B stages are discussed, and 
measurements are described. Many de- 
sign examples are given. While Euro- 
pean tubes are mentioned, the same 
principles apply to American types, of 
course. 

Because of the limited field of sub- 
jects, the authors can (and do) provide 
thorough discussions. The book is well 
written and illustrated. The treatment 
is on a high scientific plane but is not 
If the reader knows al- 
gebra and trigonometry, he will absorb 
and retain much useful information on 
a.f. and power supplies. —/Q 


too rigorous. 


PRINCIPLES OF RADIO (Sixth Edi- 
tion), by Keith Henney and Glen A. 
Richardson. Published by John Wiley 
& Sons, Inc., New York, N. Y. 5'4 by 
8!) inches, 6 pages. Price $5.50. 


Every would-be scientist, engineer or 
technician must first learn the princi- 
ples of his chosen profession. If the 
background is presented to him clearly 
and logically, the student can go on to 
advanced concepts sooner and less pain- 
fully. This book on radio and TV is an 
excellent one. Its first few chapters dis- 
cuss electrons, Ohm’s law, simple cir- 
cuits, batteries, etc. The final ones deal 
TV, and radar. In between, there is a 
concise treatment of modern radio. 

It is gratifying to see that so much 
highly useful material can be packed 
into a single volume without losing 
readability. Adequate treatment is given 
to magnetism, electronic instruments, 
tubes and circuits, TV, FM, and others. 
Problems and practical examples ap- 
pear throughout. The chapter on a.c. 
introduces sine functions and vectors 
without confusion. 

Transmitters, antennas, waveshapers, 
are among other subjects taught in this 
book. IQ 


THEORY AND CONSTRUCTION 
OF A’ SELF-CHARGING VAN DE 
GRAAFF, by Richard H. Waters. Pub- 
lished by American Electrostatic Co., 
Tulsa, Oklahoma. 8', x 11 inches, 20 
pages. Price $2.50. 

This paper describes the theory of a 
self-charging Van deGraaff “lightning” 
generator and provides design details. 
The device is capable of generating up 
to 300 kilovolts with a short-circuit cur- 
rent of about 12 ua or more. The gen- 
erator is safe to operate yet is capable 
of producing sparks more than a foot 
long 

The booklet should interest physics 
experimenters, and 
amateur magicians.—/Q 
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SPECIAL CLOSEOUT! 
ALL CHANNEL BOOSTERS 


Retail List 
$39.50 
Your Cost 


13:35 


This famous booster pulls in distant sta- 
tions af from O times normal signal strength 
Cuts down off shunned interference. Given clear, easy 
te look at pietures Just plug in. Has self-contained 
power supoly A real buy at this closeout price 


10°o CASH WITH ORDERS 


F.C.C. COMMERCIAL 
RADIO OPERATORS LICENSE 
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PERATORS ™ 
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eval vedio pone oF "peratore 
leading P-salaried jobs 


arye 
Complete satisfaction or money refunded within ten days 
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Book Reviews 


LIGHTNING 
ARRESTOR 


IT'S THE LOWEST PRICE 
UNDERWRITERS’ LISTED 
ARRESTOR ON THE MARKET 


LIST PRICE 
ORDER FROM 
YOUR NEAREST 9 0 C 


PARTS JOBBER 


ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
away —reproduction is 
olways perfect. 

© Not offected by 
any climatic conditions. 
Guoranteed to with- 
stand severe “knocking 


around.” 


List $42.00 


“Kontak” Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 
Offer. 
| Introductory 


Offer: 


PERITE (ompan 
. 


Conada) Atlas Radio Corp, Ltd $60 King St W.. Toront 


APRIL, 


1952 


TELEVISION ENGINEERING (Sec- 
ond Edition), by Donald G. Fink, Pub- 
lished by McGraw-Hill Book Co., Inc., 


New York, N. Y. 6 x 9 
pages. Price $8.50. 


inches, 721 


This authoritative text will be of help 
to receiving and transmitting engineers 
and technicians. Except for advanced 
scientific journals, few other sources 
now present data on the subjects cov- 
ered here. Comparatively little math 
involved. A knowledge of radio 
principles is assumed. 

First chapters discuss topics in op- 
tics: flicker, illumination, resolution, 
lenses, etc., for an understanding of 
cameras and kinescope operation. Scan- 
ning and synchronization are explained. 
A number of patterns show the effects 
ot improperly adjusted circuits. There 
is detailed information on video ampli- 
fication and transmission. Among the 
subjects are: stagger tuning design, 
frequency compensation, antennas (in- 
cluding u.h.f. types), a.g.c., amplifiers, 
ete. Frequency modulation and demod- 
ulation are given adequate space. 

Two chapters are devoted to modern 
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color TV, both principles and practice. 
The final chapters illustrate and de- 
scribe TV broadcast equipment and 


receivers. This includes field and studio 


cameras, electronic view finders, relay 
apparatus, complete receivers, gated 
a.g.c., and others. 

Exercises and bibliographies are 


1Q 


given with each chapter. 


TRANSMITTING VALVES, by J. P. 
Heyboer. Revised by P. Zijstra. Pub- 
lished by Philips’ Technical Library. 
Distributed by Elsevier Press, Inc., 402 
Lovett Blvd., Houston 6, Texas. 6 x 9 
inches, 284 pages. Price $6.25. 

There are not many good books de- 
voted specifically to transmitting tubes. 


This one, prepared by authorities on 
the subject, is recommended. It shows 
how to use tubes as amplifiers, modu- 


lators, oscillators, and frequency multi- 
pliers. Several u.h.f. types are discussed. 
Many characteristic curves, graphs, 
and charts are included to 
design principles.—/Q 


SERVICING TV IN THE CUSTOM- 
ER’S HOME, by Milton S. Kiver. Pub- 
lished by Howard W. Sams & Co., Inc., 
2201 E. 46th St., Indianapolis 5, Indi- 
ana. 5 x 8 inches, 96 pages. Price $1.50. 

For the experienced technician as 
well as the novice, this handy pocket- 
sized book 
The author tells what to do and how to 
do it when time money and equip- 
ment (and the customer’s patience) lim- 
ited. 


1s 


The material is arranged in four 
clearly written, fully illustrated see- 
tions. The first three sections give ex- 


plicit instructions for isolating troubles 
with the aid of a simple capacitor probe; 
for identifying and tracing circuits in 
unfamiliar receivers; and for checking 


set performance from the picture char- 


acteristics. The final section simplifies 
the usually confusing procedures for 
adjusting horizontal a.f.c. systems.—-_MB 
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Beek Reviews 


FUNDAMENTALS OF MAGNETIC 
RECORDING, by C. J. LeBel. Published 
by Audio Devices, Madison 
Avenue, New York 22, N. x 
inches, 50 pages. Gratis on ation 
to Audio Devices on business letterhead. 

In view of the small amount of ma- 
terial written on the subject, this little 
ook fills a need. It is a very elementary 
treatise on tape recording dealing with 
both theoretical and practical angles. A 
thorough explanation of the “how” of 
magnetic recording on tape is given, as 
well as a number of hints of value on 
maintaining and troubleshooting mag- 
netic recorders. The prospective pur- 
chaser is given a few suggestions on 
electing a tape recorder and told what 
he may expect from one. FS 


HOW TO PASS RADIO LICENSE 
EXAMINATIONS (Third Edition), by 
Charles E. Drew. Published by John 
Wiley & Sons, Inc.. New York, N. Y. 
6', x 914 inches, 367 pages. Price $4.50. 

Once every five years or so, this re- 
viewer takes the Government exams 
and renews his commercial radiotele- 
phone and radiotelegraph licenses. Like 
so many others, he finds a Q & A man- 
ual very helpful. While a manual can- 
not teach basic radio, it brings us up to 
date on latest radio rules and regula- 
tions and indicates the types of ques- 
tions being asked. This third edition 
does a fine job. 

The volume contains questions and 
answers for elements 1—-6—radiotele- 
phone and radiotelegraph licenses. EF] 
nent 7 (aireraft radiotelegraph) and 
element & (radar) are not included. 


All answers are clear and detailed. 
Diagrams are fully explained. Solu- 
tions to numerical problems are given 
step-by-step. The appendix contains a 
omplete Q code list, extracts from 
radio laws, and a frequency-wavelength 
conversion table.—/Q 


TV SERVICING, by John R. Meagher 
and Art Liebscher. Published by Tube 
Radio Corp. of America, Harri- 
son, N. J. 844 x 11 inches, 45 pages. 
Price 35 cents. 

This compilation of articles by two 
TV specialists supplies valuable data 
for trouble-shooting and adjusting re- 
celivers. 

The first article, “TV service,” has 13 
parts. Published originally in install- 
ments in “RCA Service News,” they 
describe defects and remedies in the 
a.g.c., deflection, r.f., syne and other 
circuits. Distorted patterns show how 
specific troubles affect the pictures. 
There is also specific information on 
how to use station patterns to test a 
receiver. 

The other articles are shorter but no 
less informative. They deal with hori- 
zontal pulling, hum and buzz, antennas 
and tuner alignment. The last article 
contains complete step-by-step proce- 
lure for aligning the Standard Coil, 
Sarkes-Tarzian, and KRK-2 tuners. 

This booklet by two TV specialists 
should increase the know-how of any 
technician.—/Q 

—-end— 
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| At last—a practical 
book on basic radio principles! 


BASIC RADIO COURSE—No. 44. By John T. Frye. 
176 Pages, 120 illustrations. Durable hard cloth cov- 
er. $2.25. 

RADIO-ELECTRONICS' popular technician-writer, 
John T. Frye, takes the mystery away from learning 
theory! A 25-year veteran technician himself, he 
talks your language when he tells you just why 
resistors, capacitors, tubes and other components 
act as they do in a radio. His style makes each 
of the 26 chapters as easy to read as a novel. 
But when you've finished, you realize he's made 
every basic rule stand out clearer than you ever 
thought possible. Covers theory from Ohm's Low 
to advanced servicing techniques. Order your 
copy today! 


TWO TOP-FLIGHT $1.00 BOOKS 


4 ‘delity MODEL CONTROL BY RADIO HIGH- 
—No. 43. By Edward L. Saf- —WNo 
] ford, Jr., 112 pages. An au-  Langhar 12 pages. Y 
thority in the field of radi neve een a technica 
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complete bject you across the wi 
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as well. Illustrations explain 
each step 


THREE IMPORTANT 75¢ BOOKS 


PUBLIC-ADDRESS GUIDE—No. 41. 8) pages. This 


handy book shows the service technician the way 


to ¢ ra income in big-paying PA work. Covers 
installation, maintenance and construction 

THE 40. 112 
pages. A u for servicing Tv FM and AM 
receivers and in amateur operation! Tells in simple, 


thnically sound language, how the ‘scope works 
and how to use it 

PRACTICAL DISC RECORDING—No. 39. 86) pares 
Tells you how to make good dise recordings. Covers 
every phase, theory as well as technique. A full 
chapter is devoted to each component 


5 POPULAR 64-PAGE BOOKS — 50¢ EACH 


HANDY KINKS AND SHORT CUTS—No. 29. amplifiers, receivers, transmitters, meters 


A treasury of time savers! Antennas, power and test equipment 


supplies, test equipment, phonographs, amp- apVANCED SERVICE TECHNIQUE— No. 32 


plifiers. Easy reference. Illustrated. 


A “must” or the advanced ni 
UNUSUAL PATENTED CIRCUITS—No. 30. A cian! Covers specialized problen if 
gold mine of important hook-ups. Control ing not usually found in ordir t k 
circuits, detectors, amplifiers, power sup- AMPLIFIER BUILDER'S GUIDE—Ne. 33. 1 
plies, foreign circuits. the designer and builder of audio equipment 
RADIO QUESTIONS & ANSWERS—No. 31. Covers a variety of polls Span with power 
Answers the tough ones on circuit diagrams, outputs from 8 to 30 watts. 
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1 25 West Broadway, New York 7, N. Y. me postpaid, the books checked below , 
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IMMEDIATE DELIVERY OF 


SWITCHES 


This list of brand new standard brand miniature switches rep- 
resents only a few of many types in stock at Wells. Large 
quantities of most types are on hand for your immediate re- 
quirements. Write or wire for quotations on switches not listed. 


a 


IG. 
(a 


Stock ¢ 
amc? 
amu? 
amc? 
4m062 
«csi 
ama 
amci2 
amc’ 
4mot? 
4M022 
ape? 
amos 
4am053 


MANUFACTURERS 
AND DISTRIBUTORS: 
Write for Catalog 


SEeley 8-4143 


Mtr 

acro 
Mu 
micro 
MICRO 
micro 
micro 
mICRO 
micro 
miCcRO 
MICRO 
MICRO 


PHAO 
Acro 
ACRO 
AcRO 
ACRO 
MICRO 
micro 
micro 
miCRO 


SWITCHETTE 


All Rated 104-230 VAC 


Type Contact 
1A 

eiT 

eR 
BRS% 

RLV 
Bl2FTCL 
67 83) 
BIETRQT? 
67 
BZE2RQITNI 
Cum 24155 

in case 
GR 
Gms 
Gass 
7 1P2TSPL 
WRRC 7 1A 
WRRO 1A 
UN 11 
MLB 321 
MLR 643 
PS 2000 
ROTIAT? 
RO2M 
RO2M12T 
RRS 

Sw 186 
wrims 


G 

t 
88 
8 
8 
c 

c 
8 

a 
c 

0 
AA 
AA 
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Stock 
41SF9 
41SF10 
aise 


Price | Stock 
4M0 46 
4MC23 
4079 
40127 
4M032 
amcis 
4cile 
po 
amce 
26 


Mtr Type 
AI 
CRI070C103 B3 

070C 103. F3 


CR1070C123 12 
Ma 
C3 


MICRO 
micro 
micro 
miCRO 
wicRO 
MICRO 
MICRO 
micRO 
Micro 
micro 
MICRO 
MICRO 
ACRO 
ACRO 
micro 
micro 
wicro 
MICRO 
MICRO 

cro 


MAXSON 


Type 
w22RsT 
wie 
WZETRQTN 
wikil 
wikis 
vw 
YZ3R3 
TC? 
yijew? 
YZ7RQ9T6 
YZ7RST 


y7RQ4 


Biue Dot 
Biue Dot 
Red Dot 
Open Type 
Green Dot 
Green Dot 
Green Dot 


Precision 


Contacts 


Contact Pree 


WIDE SELECTION OF ELECTRONIC COMPONENTS AT WELLS 
Condensers 


Resistors 


Co-ax Connectors « 
Micro Switches, Toggles 


Electronic Assemblies 


Order Direct or Through Your Local Parts Jobber. 


Rectifiers « 


Antennas 


Wire and Cable 


Transformers 


Chokes 


Accessories 
Dial Light Assemblies 


SALES, INC. 


CHICAGO AVE., 


DEPT. Y, CHICAGO 22, ILL. 


RADIO-ELECTRONI 
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First Choice with Serviceemen Everywhere... 


Mallory Vibrator Deals Help 
Keep Inventory Down... 
Include Parts Chest At 

No Additional Cost 

You can service 47 different radio 
makes with the 6 vibrator types in 
these Mallory And 


you get a handy parts chest at no 


al deals 


dditional cost when vou buy at 
Ask 


your distributor for details today. 


your regular discount price 


APPROVED PRECISION PRO 


MALLORY VIBRATORS 


Servicemen know Mallory Vibrators give long, dependable performances 


performance that keeps their customers happy. In- faet, servicemen 


prefer Mallory Vibrators by a 2 to | margin, according to a recent survey. 
Mallory Vibrators give you... 


J] —Slow contact impact for minimum wear 

2 High contact pressure for low resistance 

J 
3 —Fast contact break for reduced arcing, pitting 


Only from Mallory do 


you get this important three-way performance combination, [t helps you 


with its patented, tuned vibrator mechanism 


beat the comeback problem. Its the reason manufacturers use more 
Mallory Vibrators as original equipment than all other brands combined. 


Follow their lead .. 


Make Sure! Make it Mallory! 


CAPACITORS + CONTROLS © VIBRATORS « SWITCHES «+ RESISTORS 
e RECTIFIERS +« VIBRAPACK* POWER SUPPLIES + FILTERS 


*Rag. US, Pat. OF 


DUCTS | 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIA 
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| 
| 


AR DOUBLE-TAKE 


1. To the eye, this button 
stem seems perfect —but 
take another look... 


2. The RCA 
Light Test reveals stre 
m the glas that 4 


cause tube 


to safeguard your reputation 


1 FREQUENT INTERVALS throughout 
A the day, RCA production inspec 
tors pick finished button stems hot off 
the griddles of the sealing machines, 
and subject them to an ingenious 
“polarized-light test.” Reason’ Even 
slight variations in sealing tempera 
ture can, and do, set up strains in the 
areas of glass-to-glass and glass-to 
metal seals that could result in frac 
tures. The Polarimeter especially 
designed for RCA... reveals these other 
wise invisible strains, and prevents im- 


ELECTRON TUBES 


perfect assemblies from reaching the 
tinal production line. 

By taking a second look, RCA virtu- 
ally licks a possible fracture before it 
occurs . not only on button stems, 
but also neck-to-flare seals and the face- 
plate section adjacent to the rim seal 
of metal shell picture tubes 

This constant vigilance and quality 
control at all stages of manufacture 
assure that RCA standards will be met 
on the tinal assembly line. In this way, 
RCA closely guards its own reputation 


RADIO CORPORATION of AMERICA 


for quality ... and yours as well. 

In RCA picture tubes, the difference 
is top-quality control. That's why, 
dollar for dollar, RCA picture tubes 
have no equal. Bz 


With RCA Receiving Tubes, 
os well as RCA Kinescopes, 
TOP-QUALITY CONTROL 
makes the difference. 


HARRISON, J. 
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